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THE EMANCIPATION OF LABOR. 

One of the most significant achievements of the cen- 
tury which is now drawing to a close is the degree of 
social comfort and political power which have been won 
by the laboring man. 

The dignity of labor, so called, has passed from a 
pretty theory to a recognized fact. 

Despite the painful privations which result from oc- 
casional industrial depression ; despite the wicked and 
oft-repeated lie of the social agitator, who would have 
us believe that " the rich are growing richer and the 
poor poorer"; and despite the assertion that paupers 
are multiplying in our midst — the fact remains that the 
dawn of the twentieth century will find the laboring 
classes possessed of a reasonable share of the good 
things of this life, and firmly established as one of the 
most powerful factors in the social and political world. 

It was not always thus. Time was when labor and 
slavery were inseparable terms. The land and the 
man who tilled it were sold together. The serf behind 
the plow received much the same treatment as the ox 
in front of it, and there was little to choose between 
the huts of the laborers and the stalls of the cattle. 
Even as late as the feudal times, with their supposed 
civilization, labor was enthralled to the robber barons, 
and the inhabitants of the cluster of homes that nestled 
for safety beneath the castle walls knew practically 
nothing of the sweets of liberty. 

Coming down to as late a period as the eighteenth 
century, when manufacturing was yet done by hand, 
and most of it in the homes of the people, we find 
that the emancipation of labor was proceeding with 
slow and halting footsteps. The workman was depend- 
ent on the master to an extent that it is difficult to un- 
derstand in the present day. His employer was fre- 
quently master and landlord in one, and labor took 
from capital what scanty wages it was pleased to pay. 
Travel was costly and difficult, and the artisan 
lacked the means if not the courage to go far afield in 
search of work. Whether or no labor was more con- 
tented under these simpler conditions is not now the 
question. If it did not crave for the domestic comforts, 
the educational opportunities, and the social and pol- 
itical powers which it has won for itself to-day, it was 
because for lack of opportunity it had never tasted 
their sweets and knew nothing of their value. 

If we except the abolition of serfdom and the price- 
less blessing won by Magna Charta, it is safe to say 
that the nineteenth century has seen a greater uplift- 
ing of the laboring man than any, and perhaps all, 
that preceded it ; and if one were to name the cause, 
he would have to point above everything else to the 
marvelous mechanical developments of the past one 
hundred years. History, it is true, tells us that labor 
was blind to the benefits which machinery was cap- 
able of working on its behalf, and vainly endeavored to 
shut the doors of mill and factory against each labor 
saving device. The lives of the early inventors show 
that no opposition was so bitter as that of the working 
classes, whose distrust is dying a lingering death, and 
shows itself on rare occasions even in the present day. 
As a matter of fact, however, the steam engine, the tele- 
graph, the rolling mill and the multitudinous indus- 
trial arts of the century have been among the most 
powerful causes of the rise of the workingman to his 
present position of social comfort and political power. 

Labor, particularly in America, is self-respecting, 
intelligent, independent, and possessed of social com- 
forts which a century ago fell to the lot of the rich 
alone. It has risen to the dignity of proprietorship, 
and the artisan is in a position to own his own home. 
More often than not he adds a portion of his weekly 
wages to a modest but increasing bank account. He is 
no longer obliged to live within sound of the factory 
bell, and the car carries him each night to a suburban 
home and a breath of the country's sweet air. He is 
no longer tied to the town of his birth, and if he thinks 
he can better his condition by moving to a distant city, 
he usually has the means to make the journey. A 
sound education — that priceless boon, so hungered 
after and seldom found by the workman of earlier 
days — is now to be had for the asking, or is actually 
forced upon his acceptance. 

The dignity of labor is to-day universally conceded. 
The enlarged opportunities which have come with the 
growth of machinery and manufacture have opened up 
the avenues to wealth and power, and labor has not 
been slow to seize the opportunities, grasp the wealth, 
and wield the power. The laborer of to-day is often 
the magnate of to-morrow. Many of the master 
minds that control the industrial and public affairs of 
this country were once enrolled in the " ranks of 
labor," so called, and, indeed, they are laborers still, 
the sphere of their toil being merely enlarged. 

In this country, at least, it is no empty boast that 
the highest position the nation can offer is open 
to the laboring man, and one such at least, by virtue 
of the grand opportunities of modern social con- 
ditions, not less than by his personal character and 
gifts, was able to qualify himself for the high dis- 
tinction. 

As regards the future, the advancement of the artisan 
will be best promoted by the closer union of labor and 



capital. Every blow that has struck off the chains of 
the employed has clinched another rivet in the bonds 
which unite his interests to those of the employer. The 
positive identity of the interests of labor and capital is 
a fundamental fact which is slowly but surely receiving 
recognition, and the day is not far distant when labor 
itself will boldly give the lie to the social agitators and 
irresponsible demagogues who would have it believe 
that labor and capital are in the nature of things unal- 
terably opposed. 

It should never be forgotten that enlarged opportu- 
nities impose serious responsibility. There is a danger 
lest labor, exulting in its ever growing strength, should 
be tempted to use it for unlawful and selfish ends. To 
this temptation it will never yield if it remembers that 
the interests of society at large and labor and capital 
in particular can best be subserved by a conserva- 
tive and fair minded use of those social and political 
powers which are the sign of its own complete emanci- 
pation. 

♦ > m > * 

NEW POSSIBILITIES OF ELECTRICITY. 

No one has the temerity in this day and age to say 
what may or may not be done through the agency of 
electricity. Some of the foremost physicists and elec- 
tricians in this country have made great strides in un- 
folding the character and capabilities of this subtile 
force, and have dared to expect to do things not even 
dreamed of a few yearsago. They are now working in 
full expectation of accomplishing results of great im- 
portance. Nothing has been uttered by these men in 
the nature of a prophecy, but they seem to have had 
some evidences of the possibility of carrying investiga- 
tions far beyond the expectations of the most vision- 
ary. 

The same feeling pervades Europe, and much of the 
best work in this direction has been done in that por- 
tion of the globe. For some time past Mr. W. H. 
Preece, chief of the electrical department of the British 
postal system, has been making experiments in tele- 
graphing through the air without wires, and with con- 
siderable success; but recently Mr. Preece has yielded 
the palm to a young Italian inventor, Guglielmo Mar- 
coni, whose experiments have demonstrated the su- 
periority of his system of telegraphy without wires. He 
has carried on these experiments with the sanction 
and support of the postal department and with the co- 
operation of Mr. Preece and other engineers. Mr. Mar- 
coni, in making use of the Hertzian waves, discovered 
that impulses set up in his apparatus were able to affect 
a receiver placed on the further side of a hill. Morse 
signals could be sent with ease through the larger part 
of a mile of earth and rock. He found he had discov- 
ered a new form of energy that did not exist in the 
Hertzian waves. The new wave could penetrate every- 
thing and could not be refracted or bent aside from a 
straight path. 

No description of Marconi's apparatus has been made 
public, but it is said to be very compact and capable of 
being used for military, marine and other purposes. It 
is believed that this system of telegraphy and signaling 
has capabilities within it that will astonish the world. 
Certainly, the limit of knowledge in this direction has 
not been reached. The question is, What may we ex- 
pect ? Will this form of energy assist in accomplishing 
the much discussed transference of thought, or tele- 
pathy ? Will it enable a person at one point on the 
globe to communicate with another on the opposite 
side ? Can this energy be utilized in communicating 
with other worlds ? 

Dr. Jagadis Chunder Bose, a professor of physics in 
the Presidency College, Calcutta, has done much exper- 
imental work of a similar character. He also is now in 
England. These two men are trying to reach the same 
goal, but, we judge, independently and by somewhat 
different paths. We have little else than rumors in re- 
gard to these investigations, and await with great in- 
terest the revelation of what is at present known and 
the developments of the future. 



ENGLISH RAILWAY HISTORY IN THE CHICAGO 
MUSEUM. 

Visitors to the Chicago World's Fair will remember 
the magnificent historical display of locomotives and 
railway records which was exhibited by the Baltimore 
and Ohio Railroad. While the exhibition of locomo- 
tives was the most complete thing of its kind ever 
shown, the collection of historic records, which consist- 
ed very largely of the original drawings from which 
earlier locomotives had been constructed, was in its 
way of equal merit. We are informed by Mr. C. E. 
Stretton, the well-known writer of English locomotive 
history, that the efforts which were made by the Balti 
more and Ohio Railroad in gathering up historical 
matter in England were so successful that " if we in 
England want the true history of early Great Western 
engines, we have to go to Chicago for it." Mr. Stretton 
also informs us that " there is more English railway 
history in Chicago than there is in England." 

Mr. Stretton, it will be remembered, is the chief 
mover in the effort which is being made to estab- 
lish a national railway museum in England, and it is 
safe to say that he is the best authority on railway 
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history on the other side of the water. Our regret that 
English locomotive engineers should be deprived of 
these valuable records for use in their projected 
museum does not prevent us from expressing our satis- 
faction that the Field Museum, in Chicago, is propor- 
tionately enriched. The moral of the incident is that 
no time should be lost on either side of the water in 
gathering together the scattered remnants of draw- 
ings, records, etc., which are liable to be lost or de- 
stroyed or sold, through failure of the parties who own 
them to appreciate their intrinsic historical value. 

. . — ^ . t m t m> 

THE JUDGMENT IN THE CORDITE CASE. 

The celebrated cordite case, in which Mr. Hiram 
Maxim is suing the English government for infringe- 
ment of his patent for the manufacture of smokeless 
powder, has been one of the sensations of the naval 
and military world, and calls to mind the celebrated 
Nobel case of a few years previous. Mr. Maxim, who 
is one of the most successful inventors and manufac- 
turers in the field of guns and explosives, is the inventor 
of a smokeless powder which bears his name and is per- 
haps the most successful powder of its kind on the mar- 
ket to-day. 

The English government is making and using a 
smokeless powder to which it has given the name of 
cordite. It closely resembles the Maxim powder, and 
so directly infringed some of the most important claims 
of his patent that the patentee carried the matter to the 
courts. The case has attracted unusual interest, both 
because of the great celebrity of the plaintiff and the 
many millions of dollars which were involved in the de- 
cision. 

Nitro-glycerine, as every one knows, is much too vio- 
lent to be employed in firearms. If a gun should be 
loaded with a charge of dynamite and be set off with a 
fulminating cap in the ordinary way, instead of pro- 
pelling the shot at a high velocity, it would blow both 
the gun and the shot into atoms. 

Guncotton, that is, tri-nitro-cellulose, is also a very 
violent explosive, but if it is dissolved in acetone and 
the residue dried, it may be employed in a gun when 
nearly in a dry state ; that is, if it has about 2 per cent 
of acetone in the compound it holds its shape and may 
be used as a propellant in firearms, but it is apt to get 
too dry. When the last vestige of solvent escapes, it 
is very apt to crack, exfoliate, and become porous and 
scaly. In this condition it is too violent to use in a 
firearm. However, if a small portion of castor oil is 
mixed with the solvent, the solvent dries out and leaves 
the castor oil, and the guncotton may thus be advan- 
tageously employed in almost its pure state. Camphor 
acts in the same manner as castor oil, but camphor 
evaporates after a time, leaving the cellulose in its 
pure state, when it becomes dangerous. 

Suppose now that a small quantity of nitro-glycerine, 
say 3 per cent or 4 per cent, is combined with the gun- 
cotton, it prevents it from getting too dry, and makes 
it burn very much slower ; in fact, nitro-glycerine may 
be said to " slow the mixture " until about 10 per cent 
is added. 

In 1888 Hiram S. Maxim combined high grade gun- 
cotton, that is, the insoluble variety of tri-nitro-cellu- 
lose, with nitro-glycerine to form an explosive, but as 
the tri-nitro-cellulose was not soluble in nitro-glycerine, 
it was dissolved in acetone. The acetone was then 
evaporated out, leaving the compound nitro-glycerine 
and true guncotton, and, to insure a greater degree of 
stability and uniformity in burning, various oils were 
experimented with. However, in the end castor oil was 
found, everything considered, to be preferable ; so the 
next year another patent was taken out for a powder 
consisting of tri-nitro-cellulose, nitro-glycerine and a 
suitable oil. 

The second claim of Mr. Maxim's patent is as follows : 
" The manufacture of an explosive compound by first 
dissolving guncotton by means of acetone or other sol- 
vent and then incorporating with the dissolved guncot- 
ton, nitro-glycerine or similar material and castor oil or 
other suitable oil substantially as hereinbefore de- 
scribed." 

The English government had been using cylinder 
oil in place of castor oil, and to avoid the Maxim 
patent they called it "mineral jelly." Cylinder oil is 
the product of the same filtering process as is used in 
producing vaseline, and the government experts were 
obliged to admit in the trial that its utility for powder 
making is the same. One witness claimed that the cylin- 
der oil was used, not to moderate the explosion, but to 
lubricate the bore of the gun. The same witness for the 
government had previously testified that the oil was 
used to prevent detonation — this testimony having 
been given in the Nobel trial. 

The judge gave judgment against the plaintiff. The 
burden of the judgment was to the effect that the 
cylinder oil which the government used was not an oil 
but a hydrocarbon, or at any rate that it could not be 
considered under the head of a " suitable oil." It was 
also decided that the proportions used by the govern- 
ment were different from those of Mr. Maxim, conse- 
quently they did not infringe in that respect ; and yet 
it was admitted that according to the first claim of the 
patent all proportions were included. It will be under- 



stood, of course, that the judgment was not against 

the validity of Mr. Maxim's patent. It decides that 

the patent is valid but that the government has not 

infringed. 

♦ « ■ ■ ♦ 

THE HEAVENS FOB APRIL. 

BY WILLIAM R. BROOKS, M.A., F.R.A.8. 

The sun's right ascension on the first of the month 
is h. 45 m. s. ; and its declination north of the celes- 
tial equator 4 deg. 50 m. 16 s. 

On the last day of the month the sun's right ascen- 
sion is 2 h. 32 m. 37 s. ; and its declination north 15 deg. 
in. 18 s. 

Although we are now at the minimum period of the 
sun spot cycle, an occasional fine group may be seen. 
The great naked eye spot of January last, which was 
nearly 90,000 miles in length, appeared by rotation of 
the sun in February and March, in accordance with the 
prediction, and will probably be again seen well ad- 
vanced on the sun's disk on the first of April. At each 
reappearance in February and March, the group had 
changed considerably in shape and was reduced in 
size, although visible to the naked eye through a 
smoked glass. 

MERCURY. 

Mercury on the first day of April, at 10 hours, is in 
superior conjunction with the sun, or exactly in a line 
with the earth and sun beyond the sun. Mercury 
then changes from morning to evening star. This 
little world, about 3,000 miles in diameter, moves so 
swiftly in its journey around the sun that, by April 28, 
it will reach its greatest elongation east of the sun, 
20 deg. 43 m. This will be the best time to look for 
Mercury in the western evening sky, its northern dec- 
lination being very favorable indeed. Another inter- 
esting fact, and one of great value in identifying this 
shy little planet, is that, at the time of its greatest 
elongation from the sun, it will be just eastward of the 
well known Pleiades. 

On April 17, at 4 hours, Mercury and Venus will be 
in conjunction, when Mercury will be 5 deg. 13 m. 
south of Venus. 

The right ascension of Mercury on April 1 is h. 
45 m. s., and its declination north is 3 deg. 40 m. 40 s. 
On the last day of the month its right ascension is 3 h. 
52 m. 59 s., and its declination north 22 deg. 59 m. 40 s. 

VENUS. 

Venus is still our lovely evening star, and will con- 
tinue as such through nearly the entire month. On 
April 28, atone o'clock, it comes into inferior conjunc- 
tion with the sun and then changes to morning star. 
Its northern declination will keep it a conspicuous ob- 
ject in the western evening sky during the early por- 
tion of the month. All should attempt to secure a 
telescopic view of Venus during the first week or two 
of April, for, seen in the telescope, it presents a most 
beautiful crescent phase, resembling the new moon two 
or three days old. The apparent diameter of the 
cusps will increase, while the crescent will become 
more slender until inferior conjunction. 

The conjunction of Venus with Mercury on April 17 
has been referred to in the section on Mercury. 

On April 4, at 6 h. 52 m., Venus will be in conjunc- 
tion with the moon, when Venus will be 1 deg. 35 m. 
north of the moon. Venus is stationary on April 6, 
which means that its motion is in the line of sight, and 
in this case, toward the earth. 

On the 1st of the month Venus crosses the meridian 
at 2 h. 6 m. in the afternoon, and sets at half past nine 
in the evening. 

On the last of the month, being near to inferior con- 
junction, Venus crosses the meridian and sets almost 
simultaneously with the sun. 

The right ascension of Venus on April 15 is 2 h. 43 m. 
47 s., and its declination north 22 deg. 53 m. 28 s. 

MARS. 

Mars is evening star, being somewhat west of over- 
head at early evening and in the constellation Gemini 
the Twins. 

On April 8, at nine o'clock in the morning, there will 
be a very interesting conjunction of Mars and the third 
magnitude star Epsilon Geminorum, when Mars will 
be only two minutes of arc south of the star. 

The nearest approach, occurring as it does in full 
daylight, will only be observable in the telescope. But 
on the evening of April 7, before the conjunction, and 
on the evening of the 8th, after the conjunction, the 
star and planet will be seen very close together. Their 
change of position will also afford an interesting illus- 
tration of the planet's orbital motion. 

On April 9, at 3 h. 52 m., Mars is in conjunction with 
the moon, when the planet will be 50 m. of arc south of 
the moon. 

On April 16, at 8 h., Mars reaches its greatest helio- 
centric latitude north. 

On the first of the month Mars crosses the meridian 
at 5 h. 41 m. in the afternoon, and sets 1 h. 20 m. after 
midnight. On the last of the month Mars crosses the 
meridian at 4 h. 47 m. and sets 20 m. after midnight. 

JUPITER. 

Jupiter is well up in the eastern evening sky as soon 
as it is dusk. It is in Leo, a few degrees east of the 



bright star Regulus, where it will remain apparently 
almost stationary among the stars during the latter 
part of the month. Jupiter is splendidly placed now 
for telescopic observation during a large part of the 
night. The structure of its wonderful belt system is 
exceedingly interesting, showing much complicated de- 
tail. The phenomena of its satellites will also prove of 
great interest. Some instances here follow. 

On the evening of April 4, at 8 h. 38 in., satellite I will 
enter upon the disk of Jupiter in transit. At 9 h. 31 m. 
the shadow of satellite I will enter in transit. At 10 h. 
57 in. the egress of satellite I will occur ; and at 11 h. 
50 m. the shadow of satellite I will pass off the disk. 
On April 6, at 8 h. 5 m., satellite III will enter upon 
the disk of the planet in transit. At 11 h. 39 m. the 
satellite will leave the disk ; and at 11 h. 48 in. the 
shadow will egress. OnAprill6, at7h. 55 m., the shadow 
of satellite II will enter upon the disk. At 8 h. 40 m. 
satellite II will pass off the disk. At 9 h. 22 m. satellite 
IV will reappear from an occultation. At 10 h. 46 ni. 
the shadow of satellite II will pass off the disk. On 
April 13 at 5 h. 56 in. Jupiter is in conjunction with the 
moon, when the planet will be 3 deg. 8 in. north of the 
moon. On April 1 Jupiter crosses the meridian at 9 h. 
32 in. P. M. and sets at 4 h. 20 m. A. M. On the last of 
the month it crosses the meridian at 7 h. 34 m. P. M. 
and sets at 2 h. 15 in. A. M. 

The right ascension of Jupiter at the middle of the 
month is 10 h. 11 in. 39 s. ; and its declination north 12 
deg. 32 in. 38 s. 

SATURN. 

Saturn is morning star, rising, however, at 10 h. 20 in. 
P. M. at the opening of the month ; very good obser- 
vations may be had with the telescope after midnight. 
On the first of the month it is on the meridian at 3 h. 
11 m. A. M. The right ascension of Saturn on the fif- 
teenth of the month is 15 h. 51 m. 51 s. ; declination 
south 17 deg. 52 in. 26 s. 

URANUS AND NEPTUNE. 

Uranus is in Scorpio near its northwestern border. 
Its right ascension for the middle of the month is 15 h. 
44 in. 15 s. ; and its declination south 19 deg. 33 m. 17 s. 
Neptune is between the horns of Taurus. Its position 
for the middle of the month being, right ascension, 5h. 
8 m. 54 s. ; declination north, 21 deg. 34 m. 25 s. 

Smith Observatory, Geneva, N. Y., March 18, 1897. 
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MAGNETIC METAL EXTRACTION. 

Magnetic extraction of metals from ores is success- 
fully practiced at the Franklin Furnace, New Jersey, 
in the Edison plant operating there. The method is 
described thus : There are three sets of the magnets, 
74 in the first set, 320 in the second, and 320 in the 
third set. The magnets are about four feet long, 
and the ore on its journeyings has to pass a mile of 
faces of magnets. Right here is presented what to the 
layman is a most remarkable feature of the process. 
The magnets are arranged in tiers of five in a tier. The 
top one is weak, but they increase in strength as they 
go down, until the bottom one is very powerful. The 
ground rock passes through the screen and starts down- 
ward in front of the magnets. The magnets jerk the 
particles of iron oxide from the mass as they descend ; 
but the iron does not adhere to the magnets. And 
right here is a most surprising sight. The ore, in pass- 
ing the first magnet, inclines toward it. As it rushes 
down, the ore swings in more toward the magnets, un- 
til as it reaches the last one it curves inward and under 
it in a half circle, without any particle of ore adhering 
to the magnet. In the first passage past the magnets 
small quantities of stone stick to the ore. The ore is 
carried upward and started down before the second lot 
of magnets after passing through a mill which grinds 
off the particles of stone. The first set of magnets ex- 
tract 62 per cent of oxide of iron. When the mass has 
passed the second set of magnets, there is in it 75 per 
cent of oxide of iron. Then it is ground again and 
passes the third and most powerful set of magnets, 
which takes the phosphates out and makes Bessemer 
of it. The percentage of iron oxide is then from 85 
to 87. 

[McCaul's Factory,from which the above is taken,fails 
to state how much coal and how many horse power is 
required to crush a ton of the ore and operate all the 
magnets used in the separation. The Scientific 
American readers would like to know. — Ed.] 



RAPID BRIDGE ERECTION. 

We have recently had occasion to make note of in- 
stances of rapid bridge erection, and we are now in re- 
ceipt of a letter from Mr. W. F. Chapman, of Montreal, 
Canada, giving us the latest and in some respects the 
most remarkable case of this kind on record. We are 
informed that at Vandreuil, Quebec, a place about 
twenty-five miles from Montreal, the Grand Trunk 
Railway Company recently took out a 98 foot iron span 
in the brief period of eight minutes, and erected a new 
one in its place in forty-seven minutes. The whole 
operation, including preliminary preparations, occupy- 
ing only three hours. The weight of the bridge is not 
given, but the performance was, in any case, very re- 
markable, and we agree with the writer that it was 
probably unprecedented. 
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AN IMPROVED ROTARY PUMP. 

A pump designed to work with but little friction, 
and which is not liable to be impeded in its operation by 
sand and silt in the water, is shown in the accompany- 
ing illustration, and has been patented by John S. At- 
tenhofer, of No. 4936 Laurel Street, New Orleans, La. 
Upon the outer ends of curved spokes are curved buck- 
ets, whose passages are substantially equal in cross sec- 
tion, as shown in the small view, and an annular plate 
covers the sides of the buckets and the annular space 
within which they lie. The annular plates have on their 
outer sides recessed annular spaces, designed to retain 
a thin layer of air to reduce the friction between the 
wheel and the casing. The center of the wheel is en- 
tirely open within the annular spaces occupied by the 
buckets, and surrounding its periphery is a discharge 
casing from which rise one or more discharge pipes. In 
the periphery of the wheel are grooves in which are 
packing rings bearing against smooth surfaces upon 
the inner face of the discharge casing, preventing leak- 
age by the edge of the wheel. The wheel is designed 
to be suspended in the water and not to rest upon the 
bottom unless it is to be used for pumping sand, and the 




ATTENHOFER'S ROTARY PUMP. 

casing of the annular bucket portion above and below 
prevents the friction due to the contact of the revolving 
portions of the wheel with the surrounding water. 



The Height of Trees In Summer and Winter. 

It has, perhaps, occurred to few of us that the boughs 
of trees occupy a very different position in summer and 
winter respectively, but Miss Agnes Fry, says Public 
Opinion, has made careful measurements of the height 
from the ground of branches of both walnut and mul- 
berry trees in August and December, and she finds 
that in some cases there is a difference of as much as 
thirty-one inches in the height of the same branch 
from the ground in these two months. One particular 
figure was obtained with a branch of a mulberry tree, 
and it was found that in December a weight of thirty- 
five pounds was not sufficient to lower it to its summer 
position. In other cases there were differences of from 
thirteen inches to nineteen inches in the distance in 
summer and winter respectively of branches from the 
ground. No wonder, then, that the diagnosis of a tree 
in winter from its general outline is so difficult a task. 

-..«■♦ 

A CORK TIRE FOR BICYCLES. 

The illustration represents a bicycle tire made of 
three separable segmental sections of cylindrical pieces 




BURTON'S BICYCLE TIRE. 

of cork, each having a central opening, and the pieces 
forming the sections being cemented together with 
these openings in alignment, forming a central tubular 
passage though the sections entirely around the tire. 
The improvement has been patented by John A. Bur- 
ton, of Skaneateles, N Y., and, as will be seen by the 



sectional view, an endless coil spring is inserted in the 
continuous passage formed by the three sections placed 
together. The tire may thus be readily placed in posi- 
tion on the rim, the spring holding the sections to- 
gether, or the sections may be readily drawn apart 
sufficiently to allow of the removal of the tire, as may 
be desired. 



THE WORDEN HICKORY FRAME BICYCLE. 

Among the greatest improvements which have been 
effected in modern bicycles is the abolishment of vi- 
bration. The original bone shaker with its iron tired 
wheels was exceedingly hard upon the rider. The im- 
provement which played the greatest part in the crea- 
tion of the modern bicycle was the introduction of the 
solid India rubber tires. Even with these the vibra- 
tion was so troublesome that many people more or less 
delicate in constitution could not ride. Then the 
pneumatic tire made its appearance, and in the face of 
much opposition became universal, attempts to sup- 
plant it by the less resilient cushion tire being failures. 
The tendency is now to dispose of the residual vibra- 
tions of the bicycle. In this direction could be named 
the use of the wooden rims for the wheels which have 
now almost universally taken the place of the metal 
ones and the wooden handle bars which at the present 
day are so much in favor with the riding public. The 
introduction of wood into the construction of the bi- 
cycle may be termed one of the great movements of the 
day, and one of the most recent efforts in this direction 
is shown in our cut ; it is the substitution of hickory for 
steel tubes in the frame and is manufactured at the 
Worden Hickory Frame Cycle Works, Syracuse, N. Y. 

The cut is self-explanatory. The wooden bars are 
drilled out at the ends to a depth of about six inches. 
To the metal junction pieces of the frame short metal 
tubes are cast in which enter the holes in the wooden 
bars. The ends of the wooden bars then enter a 
socket with a thread cut on its outside, which sockets 
are part of the junction pieces. A wire ring is sprung 
into a groove between two and three inches from the 
end of the wooden bars. A thimble whose end is spun 
in so as to fit tightly the diameter of the bar, and thus 
cannot pass over the steel ring, is[screwed over the out- 
side of the socket, drawing the wooden bar down into 
the socket, making a species of union joint. In this 
way the most rigid construction is secured, and, instead 
of the easily bent steel tubes, we have unbendable and 
well nigh unbreakable bars. This is not all ; by un- 
screwing the thimbles, the frame can be taken apart 
and reassembled by anybody. In case of damage it 
can be repaired for a nominal sum, as there is no ques- 
tion of re-enameling or brazing. It is believed, how- 
ever, that such repairs will very rarely be required. 
The logical sequence of the wooden 
handle bars which have become popu- 
lar is the doing away with the vibra- 
tions by the adoption of the wooden 
frames, which is a further step in the 
same direction. 



A NOVEL THREE CRANK BICYCLE. 
The illustration represents a bicycle designed io fa- 
cilitate utilizing the weight of the rider, in addition to 
the pressure ordinarily produced by the feet, for the 
propulsion of the machine, thus augmenting the total 
propelling power and giving the body of the rider a 
movement similar to that of a pedestrian. In this bi- 
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MERRILL'S BICYCLE. 



cycle are embodied the elements of three inventions, 
one patented in 1881, one in 1884, and one for which a 
patent has just been issued, the inventor being Nelson 
Merrill, of Altamont, N. Y. The pedal crank of this 
machine is a three crank shaft, dividing the circle into 
three parts instead of two, as is the ordinary practice, 
thus obviating all dead centers, and the third crank is 
connected with a vertically sliding saddle post or 
standard which moves freely up and down between 
grooved rollers arranged in a boxing in the top bar of 
the frame, as shown in Fig. 2. The arrangement is 
such that, while, the pedals are rising, the crank with 
which the saddle standard is connected makes its down- 
ward movement, the weight of the body being thus ap- 
plied to assist propulsion. There is also a second or 
idle crank connected with and six inches in front of the 
pedal crank, there being a shoelike connection between 
the pedals of the cranks, this feature being designed to 
afford more freedom and a better support for the feet, 
in connection with the movement of the saddle, which 
has a slight fore and aft as well as an up and down mo- 
tion. To the rear of the saddle are connected shoulder 



Montreal Bridge. 

The Montreal Bridge scheme, says 
the Montreal Gazette, has received con- 
siderable impetus as the result of a 
conference between Premier Flynn, 
of the Province of Quebec, and a 
deputation of interested citizens from 
the south shore of the St. Lawrence. 
Resolutions were adopted and pre- 
sented by the deputation advocating 
the speedy erection of a bridge across 
the St. Lawrence River at Montreal. 
In answer to questions from Mr. Flynn, 
Mr. C. N. Armstrong, managing direc- 
tor of the Montreal Bridge Company, 
stated that the estimated cost of the 
bridge proposed by his company was 
$6,000,000, and the company asked 15 
per cent from the Dominion govern- 
ment, 15 per cent from the city of Montreal, and a like 
amount from the Quebec government. He added, how- 
ever, that the company would be disposed to go on 
with the work even with a grant from the province 
slightly reduced from this figure. The capital of the 
company was said to be $3,000,000, with $700,000 sub- 
scribed, and 10 per cent of the latter sum paid up. 
He said a New York syndicate was ready to build 
the bridge on the terms named and spend an ad- 
ditional $2,000,000 on terminal facilities. It was under- 
stood that the grants asked from the Dominion and 
the city governments were to extend over twenty years, 
with the first payment due only upon the completion of 
the bridge. Premier Flynn said that without giving a 
definite promise, he was disposed to aid the enterprise 
as far as the resources of the Province of Quebec 
would justify. He approved of a railway along the 
south shore of the St. Lawrence and a bridge at Mont- 
real ; but the province had paid out $24,000,000 for 
railway construction since confederation, and, while 
it was rich in resources, the province must realize on 
these resources and act in a prudent and economical 
manner. 




THE WORDEN HICKORY FRAME BICYCLE. 



straps, adapted for application as shown in the full and 
dotted lines of Fig. 1, so that when the rider presses 
down upon the pedals, and raises his body, he will 
exert an upward pull on the crank with which the 
saddle standard is connected. The improvement is 
also designed for application to tricycles and all forms 
of foot propelled vehicles. 



Starch Luster. 
Heat together 90 parts of spermaceti, 50 parts of 
gum arabic, 50 parts of borax, 120 parts of glycerine, 
and 750 parts of rain or distilled water, with constant 
stirring until complete solution is achieved. Let 
cool, and fill into suitable bottles, which must be 
thoroughly stoppered. Directions : Take 1 ounce of 
good starch, and add just enough cold water to make a 
paste, carefully rubbing with a spoon until all lumps 
are broken down. To 1 pint of boiling water add 5 
tablespoonfuls of this liquid, pour the whole over the 
starch paste, and boil for not less than half an hour. 
These proportions are intended for collars, cuffs, and 
fine shirt bosoms. For other articles less of the liquid 
is required. — National Druggist. 
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THE CHARLTON STREET SWEEPER. 

The Charlton improved street sweeping machine, 
shown in the illustration, is of strong and simple con- 
struction, and has been proved to be of high efficiency, 
considering both the thoroughness with which it does 
its work and the quantity of work it is capable of. It 
weighs about 2,500 pounds, and is a light draught for 
two horses. The diagonally hung broom is operated 
in the usual manner, but the dirt, instead of being left 
in a windrow on the street, is swept into the open side 
of the drum represented in the figures. To facilitate 
this a flaring rubber flange is attached to the edge of 
the drum, which flange flattens where it touches the 
pavement, and thus forms an inclined plane, up which 
the dirt is swept into the drum. This is done with the 
utmost neatness, though the surface of the pavement 
may be quite uneven. 

Buckets extend across the inner concave face of the 
drum, and serve to lift the sweepings up to the dis- 
charge chute. The latter is kept in position by a 
spring, which yields in case a large stone or other 
substance is taken up by the sweeper. So practi- 
cal is this arrangement of the parts that Belgian block 
paving stones have been picked up by the machine 
without injury to it, and, on the other hand, in sweep- 
ing a wet asphalt pavement, the cart body of the 
machine has been half filled with water taken up. The 
outer edge of the rubber flange was at first protected 
by thin steel clips, to save it from wear; but this has 
been found unnecessary, as the flange has good en- 
durance for the service, and it can be replaced at but 
small expense. The discharge chute empties into a box 
body, similar to that of an ordinary dumping cart, 
and which is readily dumped and again brought to 
upright position by the movement of a lever at the 
right of the driver. The free end of the broom works 
up to the curbstone, thus effectually cleaning the 
gutters. 

With the street sweepers at present in general use, 
as is well understood, the dirt is swept to one side of 
the street, where it is left in a long, thin line to be 
swept into little hills by gangs of men following, it re- 
quiring a great many of these small accumulations to 
fill one of the carts which subsequently come along to 



of the Shadbolt Manufacturing Company, Brooklyn, 
N. Y., under the direction of G. W. Brady. In its im- 
proved form it was in active operation in Newark, 
N. J., for several weeks under the auspices of the Pub- 
lic Works Department of that city. It was there used 
to clean the entire street and swept from 2% to 3 miles 
of streets in a day of eight hours, seven strokes clean- 
ing the entire street from curb to curb. 



A CULTIVATOR FOR USE IN ORCHARDS. 

A cultivator which is more especially designed for 
working the ground around trees, particularly orange, 




SMITH'S CULTIVATOR. 

lemon, and olive trees, cultivating the ground close to 
the trunks of the trees without interfering with their 
roots, is shown in the accompanying illustration, and 
has been patented by Louis H. Smith, of El Cajon, San 
Diego County, Cal. The pole or tongue of the culti- 
vator is attached to a U-shaped frame which extends 
forward from the main axle, and in side bars extending 
rearward from the axle is held the cultivator shaft, 
carrying curved teeth. A rearwardly extending cleaner 
frame is pivotally connected with the rear ends of the 
side bars, and this frame has small wheels adapted to 



be brought in contact with the ground, raising the 
teeth of the cultivator, when the latter is taken to or 
moved from the field, or raised therefrom, as shown in 
the illustration, when the cultivator is in working 
position. Coupled at one side to the main cultivator 
shaft is an extension shaft, also carrying cultivator 
teeth, the teeth being shorter near the outer end of the 
shaft, and this exterior shaft is supported by a yoke 
frame extending out laterally from the main frame. 
The main cultivator shaft and its extension are rotated 
by sprocket wheels and chains from the main axle, the 
cultivator teeth passing between the teeth of the cleaner 
frame at each revolution. The rear wheels are raised 
or lowered, taking the cultivator teeth into or out of 
working position, by a lever in easy reach of the driver, 
this lever being connected by a link with a forwardly ex- 
tending side member of the cleaner frame, whereby the 
latter may be carried to a substantially vertical posi- 
tion. With this cultivator the ground beneath the 
lower limbs and up to the trunks of the trees may be 
conveniently cultivated. 




Distribution or White Corpuscles in the Vessels. 

It has been held by some observers — Rieder and 
Schultz among others — that the leucocytes are very un- 
equally distributed through the vascular system. The 
subject has been worked over again lately by Semak- 
ine, who points out various reasons for considering 
these experiments to be unsatisfactory, especially be- 
cause they took the blood for the purposes of examina- 
tion from the dead animal, when it is not inconceiv- 
able that the blood in the central parts might contain 
more leucocytes than those in the peripheral regions 
of the vascular system. Semakine's experiments were 
made on dogs and on rabbits in which leucocytosis 
and hypo-leucocytosis were artificially induced — the 
former by the injection of two or three cubic centime- 
ters of a mixture of one part of turpentine to five of 
olive oil into the veins, the latter by the injection of 
five cubic centimeters of a solution containing one 
part of peptone in ten of water. In some of the rab- 
bits leucocytosis was also induced by the subcutaneous 
injection of one part of papayotin in two hundred of 
water. Enumerations of the white corpuscles were 
also made in rabbits killed by a blow on the back of the 
neck, and in dogs killed with chloroform. The con- 
clusions at which Semakine arrived were that, so far 
as regards macroscopical vessels, the leucocytes are 
equally distributed, so that from an examination of 
the blood in the peripheric blood vessels the number 
of the white corpuscles in the central vessels may be 
determined. The same general statement holds good 
both for leucocytosis and for hypo-leucocytosis, the 
number of white corpuscles being increased in leucocy- 
tosis and diminished in hypo-leucocytosis equally in 
both central and peripheric vessels. In rabbits the 
mere fixation on the table as well as a blow on the back of 
the neck induces some kind of vaso-motor excitement, 
which causes an alteration in the number of the leu- 
cocytes to occur with extraordinary rapidity. These 
animals, therefore, are not well adapted for enumera- 
tive experiments of this nature. The unequal distribu- 
tion of the leucocytes observed in rabbits when living 
is dependent upon the opening of the abdominal cavi- 
ty, and the differences observed by Schultz were pro- 
bably due to post-mortem changes. — Lancet. 



STREET SWEEPER-SIDE VIEW, BROOM REMOVED. 

gather up what has not already been scattered again 
by the wind or by the wheels of passing vehicles. 
i Through the courtesy of the street cleaning depart- 
ment, the Charlton street cleaner last year underwent 
a thorough test in New York City on Fifth Avenue 
and Upper Broadway, sweeping some seven hundred 
miles of streets in conjunction with the department 
sweepers. The method employed was to pick up the 
dirt, which had previously been swept into or adjacent 
jto the gutters, on each side of the avenue, by ordinary 
sweepers moving en echelon. During a part of the 
jtime the operation of the machine was observed by 
competent engineers who were engaged to witness and 
palculate the amount of work done. A portion of their 
report shows that during their observations, amount- 
ing in all to fifty seven hours, a distance of 128 miles 
,was swept by the method above described ; 129 '34 
,cubic yards of dirt were picked up and deposited at 
convenient corners, in piles of 001 cubic yard each, at 
an average distance of 860 yards between each two 
piles. Since this test the sweeper has been greatly im- 
proved by carrying' the sweepings directly into the 
.drum instead of upon a belt as formerly, materially re- 
ducing the weight of the sweeper and increasing the 
.efficiency, making the light and compact machine 
shown in the illustrations. 

The machine shown in our illustration is being in- 
troduced by Marshall McLean, of No. 59 William Street, 
New York, the machines being built at the factory 



THE CHARLTON STREET SWEEPER-FRONT VIEW. 
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Science Notes. 

The Prince of Wales, President of the Society of 
Arts, recently presented to Prof. D. E. Hughes, F.R.S., 
at Marlborough House, the Albert Medal, awarded him 
by the Council of the Society "in recognition of the 
services he had rendered to arts, manufactures, and 
commerce, by his numerous inventions in electricity 
and magnetism, especially the printing telegraph and 
microphone." 

A bill has been introduced into the Legislature of the 
State of New York which authorizes the city of New 
York to spend $2,500,000 in the erection of a library 
building on the site of the old reservoir in Bryant Park, 
or rather adjoining it. The income of the Astor, 
Lenox and Tilden foundation is about $160,000 annu- 
ally ; so that, if the building were provided, this would 
be sufficient to maintain a great reference and circulat- 
ing library in the city of New York. 

Vertical earth-air electric currents were first revealed 
by Dr. Adolf Schmidt, of Gotha, says Nature. In his 
mathematical analysis of the earth's magnetic field — the 
most carefully executed analysis up to date — he reached 
the following conclusion : The earth's total magnetic 
force consists of three parts, viz. : (1) The greatest part ; 
this is to be referred to causes within the earth's crust, 
and possesses a potential. (2) The smallest part, about 
one-fortieth of the entire force ; this is due to causes 
outside of the earth's crust, and likewise possesses a 
potential. (3) A somewhat larger part than the pre- 
ceding ; this does not possess a potential, and, in con- 
sequence, points to the existence of vertical electric 
currents. These currents amount, on the average, for 
the earth's entire surface to one-sixth of an ampere per 
square kilometer. The existence of such currents is 
indicated by the non vanishing of the line integral of 
the earth's horizontal magnetic force resolved along a 
closed curve of the earth's surface. Gauss carried out 
this test in a special case, and finding the integral 
practically zero, he assumed that the entire force is due 
to a potential. More recently, Prof. Rilcker applied 
the same test. He found " no evidence in favor of 
the existence of vertical currents" over a region of the 
earth — the British Isles — which had been very minutely 
surveyed. The results of some preliminary investi- 
gations being confirmatory of Schmidt's conclusion, 
Dr. L. A. Bauer determined to carry out the test in a 
thoroughly systematic manner, viz., to take as the 
closed curves parallels of latitude, on which he read a 
paper recently before the Philosophical Society of 
Washington. The results obtained confirm those of 
Dr. Schmidt's more elaborate investigation. Summing 
up. Dr. Bauer finds that : " There are vertical electric 
currents which pass from the air into the earth, and 
back again into the air. Between 60 deg. N. and 60 
deg. S. the average current intensity per square kilo- 
meter is about one-tenth of an ampere." 

<m < » » ^ 

Sound Waves as Revealed by the Phonograph. 

In a recent lecture on the above subject, says the 
Practical Engineer, delivered by Professor McKendrick 
at the third ordinary meeting of the Philosophical 
Society of Glasgow, the author, after describing the 
general nature of sound waves both simple and com- 
pound, gave a short description of the phono-auto- 
graph, an instrument which might be regarded as the 
precursor of the phonograph. By means of this 
instrument the vibrations of membranes could be 
recorded on a moving surface. He then described the 
general mechanism of the phonograph, and showed 
the various methods by which he had attempted to 
explain the peculiar marks made on the wax cylinder 
by the vibrations of sound. Photographs of outlines 
of the surface showed in a general way the number of 
vibrations, but they did not give the form of the 
vibrations. This led to the invention of. a special 
apparatus — which was exhibited in operation — by 
which Professor McKendrick took advantage of the 
siphon recorder of Lord Kelvin, as used for ocean tele- 
graphy. This instrument was adapted by special modi- 
fications to the phonograph, and the latter was caused 
to move with extreme slowness. In this way each 
vibration was recorded upon a long slip of paper 
rolled out by the machine, and the number and form 
of the vibrations as produced by musical sounds and 
by words were recorded. The lecturer then proceeded 
to analyze a word, and showed that it consisted of a suc- 
cession of musical tones varying in pitch and in quality 
according to the voice of the speaker. The number 
of vibrations in many words was much greater than 
might have been anticipated. He took as an example 
the word "Constantinople," which, spoken by a rapid 
speaker, had as many as 700 or 800 vibrations. This 
could not be regarded as a system of shorthand, but 
it showed how nature constructed the sounds of words. 
Professor McKendrick also illustrated by experiment 
how the tones of the phonograph may be intensified, 
and how they may be caused to appeal to deaf people 
by stimulating the skin of the hands. It could not be 
said that the deaf heard by this method. That was 
impossible. But they could catch much of the time 
and rhythm of music. Possibly the method could be 
developed into a means of communicating with the 
brain of the deaf and dumb by the nerves of the skin. 



A SIMPLE AND EFFICIENT FIRE HOSE COUPLING. 
The coupling shown in the illustration is designed to 
facilitate the quick connection of two sections of hose 
and prevent leakage at the joint. It has been patented 
by John Kerns, of No. 601 West Fifty-second Street, 
New York City. On opposite sides of a short metal 
tube forming the end of one section are short pins on 
which are pivoted clamp jaws or hook members of 
general semicircular form, encircling the outer end of 
the tube, there being between the main bodies of the 
jaws and the tube a spring, and the jaws having an 
interior flange forming a stop for the hooks of the 
mating section. The springs act normally to draw the 
outer hooks toward each other, and an elongated aper- 
ture is formed partly in each jaw for the insertion of a 
tool to pry the jaws apart. The other coupling section 
has a ring or neck on which is an annular hook adapted 

to be engaged by 
the hooks of the 
jaws when the 
two parts of the 
coupling are 
pushed together, 
the meeting faces 
being rounded to 
insure automatic 
opening of the 
jaws and engage- 
ment of the op- 
posing hooks. 
Within the second 
section of the cou- 
pling there is also 
held a packing nipple or ring, the other end of which 
enters the opposite section when the parts are coupled, 
thus making a tight joint, which the pressure of the 
water only makes the tighter. At the outer end of each 
section is an externally ridged neck to receive the hose, 
and collars serve as stops and guards for the ends of 
the hose. 




KERNS' HOSE COUPLING. 



Orders from Switzerland. 

There is an inviting field for American fire apparatus 
in Switzerland, according to recent advices from the 
United States consul at Zurich. A fireman's smoke 
protector of American manufacture has been ordered 
by H. Schiess, chief of the fire department at Zurich, 
and if it stands the test of practicability, all of the fire 
departments in Switzerland will be equipped with it. 

Chief Schiess has also asked Consul Germain to put 
him in communication with American manufacturers 
of firemen's portable electric lamps and other firemen's 
electrical appliances. The consul has transmitted the 
request to the State Department at Washington, with 
the suggestion that official notice be given to American 
manufacturers of firemen's life protecting inventions. 
The consul promises to report the results of such tests 
of American appliances as may be made in Zurich. 

" All the fire departments of Switzerland belong to 
the Union of Swiss Fire Departments," writes Col. 
Germain, " and whatever new fire appliances one de- 
partment should conclude to supply themselves with 
will be followed, if proved satisfactory, with orders 
from the other Swiss fire departments. I may add 
that no steam or chemical engines are in use in Switzer- 
land, and that the old hand engines are still being 
used. With proper efforts, perhaps this also opens a 
new ground to prospect." 



SIMPLE HANDLE FOR FLOWER POTS, DISHES, ETC. 
To facilitate the handling of flower pots in green- 
houses and other places, and also to serve as a handle 




Education in Russia. 

Through the rapid growth of Russian power in 
Europe and in the far East we have presented a great 
collision of moral forces embodied in the civilizations 
respectively of the empire of the Czar and of Great 
Britain, says the Independent. This spectacle imparts 
a special interest to everything by which the tenden- 
cies of Russian influence may be gaged. Is it a power 
making for darkness or for light ? The educational 
test is not an unfair one, and certainly in the two 
departments of technical and of diplomatic training 
Russia may give lessons to the world. But what does 
her supremacy promise for popular enlightenment ? 
The answer is suggested by her illiterate population, 
seventy per cent of the total. More impressive yet is 
the dark cloud that settles down upon provinces that 
have been or are in the process of being Russianized. 

A few decades since the Baltic provinces had excel- 
lent schools, and in Courland especially instruction was 
general. Now many of the peasants, the children 
and grandchildren of literate parents, are unable to 
read and write, because they are forced to learn the 
Russian language, which they do not compre- 
hend. In the interior of Russia it is estimated that 
there are 5,000 villages .without a schoolhouse, in hun- 
dreds there are houses but no teachers. Besides, the 
snows and storms in winter are so severe that pupils 
often cannot reach the school, if one exists, for several 
days. Even in the spring, when the snows are melting, 
the roads are frequently impassable. These causes, 
with the innumerable holidays (i. e., church and fete 
days), reduce schooling to a ridiculously short period. 
In St. Petersburg itself, where the conditions are vastly 
better, it is admitted that the schools are generally 
overcrowded and inconveniently placed, and that from 
six thousand to ten thousand children of school age 
are kept from instruction by the want of accommo- 
dation. The mayor of the city has recently urged the 
necessity of a compulsory school law, while admitting, 
however, that there is no prospect of securing such a 
measure. 



KRICK'S HANDLE FOR FLOWER POTS ETC. 

for plates, saucers, etc., the simple and inexpensive 
device shown in the illustration has been invented and 
patented by William C. Krick, of No. 1287 Broadway, 
Brooklyn, N Y. The device is made of wire, and con- 
sists of two parts, one of which forms a staple adapted 
to be inserted inside the pot, while it is bent over the 
upper edge of the pot and formed with eyes to receive 
the shanks of a lifting staple or handle, the wire of the 
latter being bent in various forms, of which two modi- 
fications are shown in the small figures. 



The Development ot" Russian Industry. 

The British consul at Moscow, in a report on the 
Nijni Novgorod exhibition, describes the industrial pro- 
gress of Russia since the Moscow exhibition of 1882 as 
very great. The progress made in textiles is marvel- 
ous, and many of the silk and print exhibits equaled 
anything that Lyons or Manchester could produce. The 
machinery section was full of good work, but agricul- 
tural machinery left much to be desired. In the mines 
section there were some wonderful pieces of iron work 
which would attract attention in any country ; but 
although the constant remark was that every object 
was purely Russian, British and German foremen are 
largely employed in the iron works, Frenchmen in the 
silk and many of the print works ; while British sub- 
jects have still very much to do with the cotton mills. 
The development of the natural wealth of the country 
is even greater than that of the manufactures. The 
production of coal has trebled in the last fifteen years. 
Cotton planting prospers in Tashkent and Erivan, 
and the results in the new plantations of the Southern 
Caucasus are excellent. Costly experiments near Baku 
have produced a Russian tea, which is shown with 
much pride, and General Annenkoff is planting Ameri- 
can vines in Turkestan ; tobacco is also being grown 
from American seed near Samarkand. Generally speak- 
ing, every branch of industry has improved, except agri- 
culture, which grows worse year by year. Mr. Med- 
hurst thinks that Great Britain should still be able to 
supply Russia with portable engines, high pressure 
steam boilers, steam thrashing machinery, heavy iron 
plows, bicycles, and machine tools. 

Calico and kindred stuffs appear to be made suffi- 
ciently well at prices which are so low that they must 
affect British trade ; but he thinks some years must 
elapse before Russia can construct satisfactory spin- 
ning machinery in sufficient quantities to affect British 
makers. He saw nothing in the hardware section to 
alarm our manufacturers of high class goods, and, gen- 
erally, he came to the conclusion that the trade in 
cheap goods is slipping away from us, but where high 
class articles of the best materials are required, it is ad- 
mitted that the British stand first, except in Manches- 
ter goods. The consul says that when England first 
permitted the export of spinning and weaving ma- 
chinery, in 1843, there were 350,000 spindles in all Russia, 
which produced yearly 5,600 tons of yarns. 

In 1895 there were 5,000,000 spindles and 200,000 looms 
at work, producing 161,300 tons of yarns and giving em- 
ployment to 400,000 hands. British and German fore- 
men are being gradually replaced by Russians, and at- 
tempts have been made — with very indifferent results 
so far — to supplant British machinery by that made in 
Russia. Efforts to provide her own raw material have 
been more fortunate. In 1883 the total value of cotton 
goods produced in Russia was £27,790,000 and in 1892 it 
amounted to £38,470,000. The Russian silk trade has 
prospered since 1875. The woolen industry is not so 
prosperous. The best Russian cloth is made by an 
English firm, settled near St. Petersburg since 1841, 
which employs 2,160 hands. 
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The Peril of the 'Wire. 

The overhead electric wire is responsible for many 
disasters to life and limb. A long list of tragedies can 
be credited to this cause. Fatalities are frequent, says 
the Age of Steel. An electric wire in its right place is 
a potent factor in modern business, but when, by the 
stress of service, time, or weather, it breaks from its 
holdings, and hangs like a fiery snake over the heads 
and at the feet of pedestrians, it is as deadly as a cobra 
in the tropics. It is a serpent of science, when out of 
its place, as it is one of its best servants when in midair. 
The Railway Gazette, in a recent issue, has given some 
startling figures of mortalities due to falling wires. In 
a compilation of accidents, obtained from press reports 
for the five months from May to September of last 
year, the following was obtained. As the sources of 
information were fragmentary and incomplete, the 
figures given are but an approximation of the total. 
From falling trolley wires there were 122 accidents ; in 
11 of these 12 persons were killed, and in 28 cases 31 
persons were injured, and in 18 instances 24 horses were 
killed. Forty accidents occurred from falling electric 
and telephone wires, in which 9 persons were killed, 
27 injured, and 7 horses made into calcined meat. 
Human fatalities for the period named numbered 21. 
At the same ratio for a period of twelve months, the 
death roll would include 50 persons. In contrasting 
this total of fatalities with those occurring on steam 
railroads, the Railway Gazette says, that for the year 
1895 the railway mortuary list included but 38 passen- 
gers killed. Thus the deadly wire clearly outclasses 
the split rail, the misplaced switch, or the broken tie, 
or bridge. It is evident from these facts that some 
plan for the better protection of human life from fall- 
ing wires is needed. How best to bring it about may 
be more or less a problem, but of its urgent necessity 
there can be no division of opinion. The overhead 
system, however carefully constructed and secured, 
cannot, from the very nature of things, be otherwise 
than a menace to public safety. In many of our cities, 
the lines of wires are thick and numerous as the threads 
in a spider's web. They outclass the complicated ravel 
of a full-rigged ship, and in sheer weight alone, at con- 
tiguous and intersecting points, are many tons in 
weight. In heavy winds, or local conflagrations, and 
under masses of debris or snow, the danger of these 
overhanging masses of copper and cable is increased. 
It is, moreover, a fact that, however rigid and close 
inspection may be, the detection of weakness and the 
prevention of sudden dislocation is not always possible. 
Wires will continue to fall, and citizens to be electro- 
cuted, in spite of all precautions, and the death roll 
will still employ its copper pen until legislation super- 
vises the deadly scribe. It has thrown its protecting 
shield over the railway and the mine, and sooner or 
later it will have a word to say on the perils of the wire. 



Our Medicinal Herbs and Plants. 

BY GEORGE ETHELBERT WALSH. 

Forty years ago a New England kitchen garden was 
not considered complete without a collection of medi- 
cinal herbs for home use, such as sage, saffron, chamo- 
mile, wormwood and burdock, and all the early 
almanacs contained information about gathering, dry- 
ing, and preparing these plants for internal and exter- 
nal application. It is so rare to find a garden to-day 
containing any of these useful plants that the question 
is often asked if people no longer employ them for 
medicinal purposes, and if the substitution of chemi- 
cals and minerals has not entirely killed the trade in 
herbs. 

No statistics are published by the wholesale druggists 
to show just how many tons of common medicinal 
plants are consumed in this country every year ; but 
the best informed dealers agree that twice as many are 
used to-day as in earlier times. The only difference is 
that the good housewife now goes to the drug store for 
her supply of herbs instead of raising them herself, 
and great numbers of herb gatherers and professional 
growers make a business of supplying the wholesale 
botanical druggists with the various plants. The trade 
in these medicinal herbs is enormous, and every whole- 
sale botanical druggist must carry between one thou- 
sand and one thousand five hundred different plants in 
stock. The minerals used by the druggists are few 
compared with the herbs and plants, such as potash, 
arsenic, alum, sulphur, salt, iron, and lime, in their 
various forms. These are compounded in various 
ways with the medicinal plants, and constitute the 
bulk of the medicines dispensed to the public. 

The manufacturers of patent medicines use great 
quantities of plants, but, as they generally confine 
themselves to the cheap ones, their supplies are made 
up chiefly of twenty or thirty of the common roots and 
barks. Some of the large concerns use twenty to 
thirty tons of these roots and barks a year, and many 
smaller ones use half that quantity. 

Germany, France, and Italy send considerable quan- 
tities of medicinal plants to this country, but the 
American growths are considered best, and the leading 
druggists prefer to handle them alone. The imported 
horehound, centaury, coltsfoot, daisy flowers, and the 
roots of burdock and angelica sell at from three to ten 



cents a pound cheaper than the American products, 
and patent medicine manufacturers who have to go 
into the market to purchase their supplies generally 
take the imported because of the difference in price. 
The American growths are generally stronger, and 
cured under better conditions, and are well worth the 
extra price demanded. The European countries also 
send us aconite, belladonna, conium, feverfew, fox- 
glove, henbane, marigold flowers, stramonium, sage, 
wormwood, and the balms, but, owing to duties on 
these, the prices are more equalized. 

On the other hand, we export considerable quanti- 
ties of certain medicinal plants to London and other 
European ports, such as lobelia and hemlock bark, and 
the extracted medicinal principles of many others. By 
exporting the alkaloids the bulk is reduced and trans- 
portation rates cut in two. The most prominent of 
these shipped to Europe are podophyllin, leptandrin, 
sanguinaria, sinecin and euonymin. 

Most of the medicinal herbs grow wild in this coun- 
try, and they are gathered from the woods and fields 
by professional herb pickers ; but a few are regularly 
cultivated on farms and gardens. Most of the pepper- 
mint for distilling oil is grown in New York and 
Michigan. Sage is raised extensively on farms in 
Massachusetts, New York and Michigan. Neverthe- 
less, we import over 100 tons of sage every year, and 
after paying three cents a pound duty it is sold at $80 
and $85 per ton. The American sage brings as high as 
$140 per ton, and yet not more than twenty tons are. 
raised here. Owing to the demand for it here and the 
inadequacy of the home supply, French and German 
growers have in late years been sending us a pure and 
superior article that brings even more than the Ameri- 
can product. The cheap imported sage comes chiefly 
from Italy. 

The mountains of North Carolina and Tennessee 
yield great quantities of medicinal herbs for the trade. 
Most of them grow wild there, and the pickers make a 
living in gathering the plants for the market, at the 
proper season. Probably twenty tons of boneset, 
pennyroyal and thorn apple leaves come from these 
Southern mountain districts every year, and forty to 
fifty tons of mandrake, Culver's root, golden seal, 
garget root, blood root and black cohosh. 

Most of the medicinal herbs that grow wild in New 
England are considered superior to those raised any- 
where else. Almost without exception the herbs raised 
in New England bring $20 to $40 per ton more than 
those gathered in the Southern or Western States. 

Until quite recently the chief supply of saffron came 
from Vermont, but a severe drought there killed so 
many of the plants that the price advanced from fifty 
cents a pound to $6 and $8 per pound. This induced 
the growers in the West and in Mexico to enter into 
the cultivation of saffron, and the price dropped at 
times as low as twenty and fourteen cents a pound. 
But three times since 1846 the price has run up to $5 
per pound. 

The common garden wormwood thrives in many old, 
neglected gardens, and the trade demands considera- 
ble quantities of it, but very few make a business of 
growing it. A good deal of this is distilled for the oil, 
and is often sold in bar rooms under the name of ab- 
sinthe. Sixty years ago farmers raised most of it in 
New York and Vermont, but other farm crops crowded 
out the plant, and the supply comes chiefly from the 
wild growths in various parts of the country. France 
and Germany both send wormwood here, which sells 
about the same as the best American, although some 
of the imported wormwood is cheaper. Probably five 
times as much wormwood is imported as our farmers 
at home raise. 

The Pacific coast sends a great many medicinal herbs 
to the large markets, and patent medicine men who 
buy their barks and roots generally go direct to the 
mountains of Tennessee or to the Pacific coast and 
make annual contracts for the delivery of a certain 
number of tons. California produces ten or twelve 
tons of horehound annually, and this, with the amount 
raised at Cape Cod, enters into competition with the 
horehound imported from Mexico and Germany. 

The medicinal herbs that are in great demand to-day 
and which are used twenty times as much as they were 
in earlier days, make a pretty formidable list. Chief 
among the roots that have increased in popularity are 
Culver's root, mandrake, blood root, yellow dock, dan- 
delion, burdock, angelica, bayberry, bitter root or 
dogsbane, blue flag, elecampane, golden seal, garget 
or pigeon berry, lady's slipper, pleurisy root, senega 
or snake root, spikenard, sarsaparilla, unicorn root 
and jessamine root. The barks of the following trees, 
shrubs and plants have also become of great value to 
the medical world, and they have steadily increased in 
popular favor with druggists and physicians : Prickly 
ash, barberry, black haws, buckthorn, cascarilla, 
cherry, cohosh or blacksnake root, cotton root, cramp 
bark and slippery elm. Of the herbs, the chief ones 
are : Arnica, belladonna, boneset, catmint, clover blos- 
soms, elder blossoms, fireweed, gold thread, gravel 
plant, or trailing arbutus or Mayflower, henbane or 
night shade, horehound, sage, liverwort, squaw vine 
or partridge berry, pennyroyal, skull cap, balmony, 



thorn apple leaves, thyme, water pepper or smart 
weed and wintergreen. 

Most of these plants grow wild, and there is little 
systematic effort to cultivate them, but here and there 
gardeners attempt to cultivate them in gardens and 
fields with fair success. Besides these mentioned, 
there are others that always sell well whether gathered 
from their wild state or cultivated in the garden. 
Among these, mention should be made of wormwood, 
motherwort, lemon and sweet balm, burdock root, 
comfrey poot, yellow dock, hyssop, garden lettuce, 
marshmallow root, and the leaves of parsley, poppy, 
stramonium or thorn apple, Jamestown weed and 
stink weed, valerian, peppermint, spearmint, summer 
savory and rue. 

There are many other herbs and plants which every 
large wholesale dealer must keep in stock, but which 
have not increased much in demand. They are only 
occasionally called for, and the demand is so limited 
that the wild plants supply the market easily. These 
are agrimony, angustura, sweet balsam, betony, bor- 
age, buck bean, bugle herb, bitter clover, cocash, dit- 
tany, haircap moss, lungwort, masterwort, milkweed, 
mugwort, yellow parilla, sometimes called Texas sarsa- 
parilla, resin weed, scabish, vervain and yarrow. 

Of late years ginseng has grown into favor in this 
country, and the herb gatherers of Tennessee, North 
Carolina and West Virginia make considerable in 
gathering it. Ginseng is shipped to China in large 
quantities, where it is generally accepted as possessing 
marvelous curative virtues. The trade in it is steady 
and will continue as long as the Chinese believe in its 
medicinal virtues. All through the Appalachian re- 
gion ginseng abounds, and some is found in New Jersey, 
but the roots are being gathered so freely that the 
supply will in time run short. Attempts to cultivate 
ginseng in the South have so far failed, but with the 
right conditions there is no reason why it should not 
flourish in gardens or fields. There are probably a 
quarter of a million pounds of this root exported, and 
it is sold all the way from fifty cents to several dol- 
lars per pound, according to its quality. In China, the 
best ginseng comes from Manchuria, known as the 
"imperial," and is sold only to the wealthy, who fre- 
quently pay fabulous prices for it. The second grade 
is collected in Corea, while the ginseng used by the 
common and poorer classes is gathered in the United 
States. In China this latter sells from $2 to $5 a 
pound, while the "imperial" may bring $40, $50 and 
$100 a pound. The Chinese call ginseng "jen shan,'' 
and believe that only the most perfect grows in the 
Garden of the Gods, and that all else is merely an imi- 
tation. This superstition costs the Chinese many 
thousands of dollars, for, while the root. has some me- 
dicinal value, it possesses no specially marvelous virtue. 



Wonderful Things that are Near. 

The Philadelphia Press foreshadows the coming of 
the millennium as follows : 

Flying is solved. The principle is known. A me- 
chanical expedient is all that is now needed to make it 
successful. Practical flight is to-day not more than 
five or ten years off. 

A glow worm makes light with about one three- 
hundredth part of the force used in ordinary artificial 
light. When men know how to make light as cheap, 
streets and homes will be as light as day for a mere 
fraction of what light now costs. This is near. Vacu- 
um illumination without incandescence is already in 
full operation, and in a year or two should cut down 
the price of light to a sixth of its current cost, and in 
five or ten years light may be, like water, turned on in 
every house at will. 

Compressed air has long been known to be the best 
way, theoretically, to store force for use in transporta- 
tion. There is no waste and no deterioration. The 
need is a cheap and efficient motor to apply compressed 
air to city transportation. If this can be done, first 
the trolley poles and wires will come down, next the 
horseless, compressed air motor carriage will do all the 
work of city delivery. 

When these come the only use for gas will be for 
cooking — if this is not done by electricity. Factories, 
also, before many years, will be run by transmitted 
electric power. This has begun to be done and in five 
or ten years will be completed, and the factory fire and 
boiler will be a thing of the past. 

The city of the future, and no very distant future, 
will have no trolley poles or wires and no horses. All 
movements will be on rail by silent air motors or by 
horseless carriages equally silent. All pavements will 
be asphalt. Unlimited light will be as cheap as 
unlimited water is to-day. No coal will be delivered at 
private houses and no ashes taken from them. With 
no horses, no coal and no ashes, street dust and dirt 
will be reduced to a minimum. With no factory fire>- 
and no kitchen or furnace fires, the air will be a 
pure in the city as in the country. Trees will have a 
chance ; houses be warmed and lighted as easily and 
cheaply as they are now supplied with water. 

A city will be a pretty nice place to live in when 
the first twenty years of the twentieth century are 
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THE LONG DISTANCE TRANSMISSION PLANT AT 
FRESNO, CAL. 

One of the latest and, in many respects, one of the 
most remarkable long distance transmission plants is 
that which has been built by the San Joaquin Electric 
Company to supply the town of Fresno with light and 
power. Nature has made abundant provision for fur- 
nishing electric 
power along 
the valleys of 
the Pacific 
coast, the many 
streams which 
flow down the 
Sierra and the 
Cascade Moun- 
tains providing 
a n abundant 
and never fail- 
ing supply of 
water for this 
purpose. 

Fresno is a 
thriving agri- 
cultural town 
of about 15,000 
inhabit ants, 
which lies in 
the midst of 
the far famed 
San Joaquin 
Valley, in 
Southern Cali- 
fornia. Found- 
ed about twen- 
ty-five years 
ago, its growth 
and present 
prosperity are 
due almost en- 
tirely to its ag- 
ricultural i n - 
terests. Manu- 
facture on a 

large scale has been handicapped by the prohibitive 
cost of transportation and particularly by the high 
price of coal, which costs delivered in Fresno about 
$9 per ton. 

Like many another town in the Sacramento and San 
Joaquin Valleys, Frosno has for many years looked with 
longing eyes to the magnificent water supply of the 
neighboring mountains, and the present transmission 
plant is the outcome of a very determined and equally 
successful effort on the part of the citizens which first 
took practical shape in the formation of the present 
company on April 2, 1895. The headwaters of the 
streams which supply the power are situated well up 
above the winter snow line, and the points of diversion 
from the north fork of the San Joaquin River and from 
a tributary known 

as the South 

Branch are about 
forty miles distant 
(roin Fresno. The 
water is taken 
from these rivers 
by wooden flumes 
of the usual con- 
struction, which 
are solidly bolted 
to the bed rock of 
the river to pre- 
vent their being 
washed away by 
the winter fresh- 
ets. 

They are fast- 
ened down by 
means of anchor 
bolts which are 
split open at the 
end and have a 
steel wedge insert- 
ed which, as the 
bolt is driven 
home in the rock, 
spreads out the 
metal and wedges 
it securely in 
place. Additional 
security is given 
by running melt- 
ed lead into the 
holes. Two of our 
illustrations, Figs. 
8 and 10, show 

the junction of the two flumes, at the north fork of the 
San Joaquin River. 

The total length of the ditch is about seven miles, 
and of this some 3,000 feet is wooden flume. At every 
4,000 feet of the distance there is a waste gate, one of 
which will be noticed in the illustration showing the 
junction of the diversion flumes. The ditch leads 



ultimately into a reservoir whose area is about eight 
acres. The site chosen for this work is a natural table 
land or plateau on the summit of Reservoir Mountain. 
The plateau is surrounded on three sides by rising 
ground, and on the fourth side it was merely necessary 
to throw up a ten foot embankment for a distance of 
about 500 feet. The reservoir has sufficient capacity to 



Fig. 8.- JUNCTION OF THE TWO DIVERSION FLUMES AT THE NORTH FORK-DITCH OF THE SOUTH BRANCH SEEN TO THE RIGHT 

run the transmission plant for five and a half days. 
The pipe line, Fig. 1, leads from the reservoir down the 
side of the mountain to the power house, a distance of 
4,000 feet, the total fall being 1,411 feet. The water is 
led into the pipe line through a series of bell-shaped 
mouths or openings, six feet in diameter, which are cov- 
ered by a screen for preventing the passage of gravel 
and other debris. Water may be conveyed to the 
pipe line either directly from the ditch or the reservoir, 
the large admission gates being shown in Fig. 7. 

The pipe line itself is built in three sections; the first, 
which is 1,820 feet long, consists of 24 inch riveted pipe, 
the first half being constructed of No. 12 steel, and the 
second half of steel }£ of an inch thick. The second 
section contains 400 feet of welded pipe, which is 20 




Fig. 9.-DIVERSI0N FLUME FOR BRINGING WATER TO THE RESERVOIR. 

THE LONG DISTANCE ELECTRIC POWER TRANSMISSION PLANT AT FRESNO, CALIFORNIA 

inches in diameter and lock jointed. The third sec- 
tion, 1,800 feet long, consists of 20 inch lap-welded 
pipe, with flange joints and rubber packing, the metal 
at the lower end being % inch in thickness. 

The construction of the pipe line was commenced at 
both ends, and considerable difficulty was experienced 
in closing the gap at the center of the line. This was 



due to the alteration in length, resulting from the 
change of temperature. Before sunrise the opening 
was 7 feet 8 inches, but in the afternoon this gap would 
close to 7 feet, the change being due, of course, to ex- 
pansion under the heat of the sun's rays. This diffi- 
culty was met by fitting a length of 20 inch lap- 
welded pipe to the adjoining ends of the pipe line 

before sunrise. 
The joint was 
leaded and 
calked, and the 
pipe filled with 
water before 
the heat could 
produce any 
expansion. 

Some por- 
tions of the 
pipe line are 
laid from 5 to 8 
feet under- 
ground ; else- 
where it is 
carried on 
brid gework; 
but for the 
greater part of 
its length it is; 
bolted to the 
solid rock. It 
is held in place 
by means of 
bolts, fastened 
in the manner 
above mention- 
ed into the bed 
rock, the bolts 
having a 
screwed at- 
tach ment t o 
flat iron bands, 
% of an inch 
thick by 2% 
inches wide, 
which pass over the top of the pipe. The pipe line 
terminates in a receiver, 80 inches in diameter and 57 
feet long, which is secured over the wheel pit at the 
side of the power house, as shown in Figs. 3 and 5. The 
end thrust which comes upon the receiver is, of course, 
enormous, the pressure per square inch being 609 
pounds, and the total thrust of the column of water no 
less than 93 tons. It is resisted by a heavy stone abut- 
ment, to which the receiver is attached by four heavy 
steel bolts, 2^ inches in diameter. 

It is not surprising that in handling water under the 
enormous head of 1,411 feet some new and unexpected 
difficulties should have presented themselves. The 
greatest head with which engineers had hitherto been 
familiar was between 500 and 600 feet, but in the pres- 
ent case the head 

, was between two 

and three times 
as great and 
the column of 
water was about 
4,000 feet long and 
weighed about 317 
tons. It might be 
said that in a cer- 
tain sense the wa- 
ter lost its fluidity, 
and that when it 
issued from the 
1 y& inch nozzle at 
a speed of over 
9,000 feet per min- 
ute it had some of 
the characteristics 
of a solid bar of 
metal. It was pre- 
sumed that in the 
absence of any ex- 
perience with a 
head of 1,400 feet 
it would be best 
to use large gates 
and relief valves 
of the same type 
as were used for a 
head of 500 and 
600 feet. As a 
matter of fact, 
however, such 
was the great 
pressure upon 
them, and the re- 
sulting surface friction of the metal, that they proved 
to be quite inadequate. 

With the gates at first installed, It was found that 
great difficulty and some measure of risk arose from 
the momentum of the column of water whenever the 
gates were opened or closed. The "water hammer" 
was sufficient to cause a fluctuation in the pressure of 
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90 pounds from the normal. Upon opening the gate 
the pressure would fall 90 pounds below the normal, 
then rise to 80 pounds above normal, dropping again 
to 75 pounds below normal, the fluctuation continuing 
for about half a minute, or until the normal pressure 
was reached. An attempt was then made to control 
the gates by hydraulic rams, the power being taken 
from the pipe 
line. The rams 
opened and 
closed the 
gates so expe- 
ditiously that 
a fluctuation in 
pressure of 170 
pounds each 
way from the 
normal was re- 
corded. To 
check the speed 
the exhaust 
outlets of the 
rams were re- 
duced in size 
to j% of an inch 
— an arrange- 
ment which 
increased the 
time of open- 
ing or closing 
to half a min- 
ute, and re- 
duced the va- 
riation of pres- 
sure to 30 
pounds. The 
hydraulic 
gates were 
eventually dis- 
carded in favor 
of a set of 
gates which 
are operated 
by means of a 
hand wheel. 

These have proved very successful, and there has been 
no further trouble from water shock. 

By reference to Figs. 3 and 5 it will be seen that the 
receiver is carried upon I beams which extend across 
the wheel pit. There are three single jet Pelton wheels 
for driving the generators, two for driving the exciters, 
and two smaller wheels which operate the governor 
mechanism. The main Pelton wheels are 57 inches in 
outside diameter and each wheel has 27 buckets. On 
the same shaft with the wheel is a three ton fly wheel, 
5 feet in diameter, and as the speed of revolution is 600 
per minute, the disruption of the fly wheel by centri- 
fugal force is provided against by shrinking on a 2 inch 
steel band around its periphery. The enormous force 
of the water is shown by its behavior in the wheel pit. 
When the water was first turned on, instead of falling 
from the buckets into the tail race, it followed the wheels 
to the plank covering of the pit, along which it rushed, 
finally leaping out horizontally a distance of 60 feet. 
Where it struck the bottom of the pit, it tore up the con- 
crete and attacked the underlying rock. A cushion pipe 
14 inches diameter and 14 feet long was placed in 
line with the jet, but it merely reversed the direction 
of the water, which was spurted out upon the roof of 
the power house. The floor was then covered with % 
inch steel plates, but the sand and fine gravel in the 
water cut through the plate. Finally, a l^j inch cast 
iron plate was placed at the point of impact, the idea 
being to replace it as soon as the water had worn it 
away. 

The power house, which is a handsome structure of 
granite 36 feet in width by 70 feet long, contains three 
340 K. W. multipolar General Electric 3-phase genera- 
tors, which deliver current at 700 volts to. a low poten- 
tial switchboard, from which it is carried to six 125 K. 
W. transformers, which deliver 3-phase current at 11,- 
000 volts through a high potential switchboard to the 
line. There are also two 123^ K. W. multipolar exciters, 
each of which can take care of the whole plant. The 
transformers are of what is known as the air blast type. 
They are placed upon an inclosed platform, through 
which air is forced, issuing through holes in the floor 
and thence to ventilating ducts in the cores of the 
transformers themselves. The power house and the 
substation at Fresno are protected by lightning arrest- 
ers and choke coils. 

The pole line from the power house to the city is 
built of square sawed redwood poles 1 2 by 12 inches at 
the butt and 6 by 6 inches at the top, the length vary- 
ing from 35 to 40 feet. The 11,000 volt circuit is made up 
of two 3-phase 3 wire sets of No. 3 B. & S. soft drawn 
copper. The insulators are arranged on two arms, there 
being four on the top arm, two on each side of the pole 
and two on the bottom arm, each of which is placed cen- 
trally beneath the two on the upper pole. It will be 
seen that the insulators thus form a triangle on each 
side of the pole, each triangle carrying one complete 
circuit. The insulators are of the well known " triple 



petticoat" type. They are of helmet shape, with a 
groove at the top and wings on each side, and the trans- 
mission wire is carried by the groove, which is tied to the 
wings by soft copper wire. The course of the line for ten 
miles is through a rolling country which is situated 
below the snow line and is easily accessible. From the 
foothills the line runs through the wheat fields and 



bubbles it expands with an explosive force. So loud 
are the reverberations through the hills that the 
farmers who live six miles from the power house can 
tell the hour at which the water is being turned on. 
The total length of the work is forty-five miles. The 
length of the ditch, as before stated, is seven miles, 
and its capacity sixty cubic feet per second. The reser- 
voir above the 
pipe line has a 
capacity of 
four million 
cubic feet, and 
covers an a ea 
of eight acres. 
Altogether 
there is a con- 
stant supply of 
water in sight 
sufficient to 
provide fully 
fifty thousand 
horse power to 
the city. 

The plant 
has been in ac- 
tive operation 
since June 12, 
1896, and is giv- 
ing the very 
best of satis- 
faction. It is 
now supplying 
current for 165 
arc lights, over 
5,000 incandes- 
cent 1 a in p s , 
and 460 horse 
power in mo- 
tors. 

The original 
conception and 
the plans of 
this very suc- 
cessful work 
are due to Mr. 
John S. Eastwood, civil engineer of Fresno, to whom 
we are indebted for the photographs and data used 
in the preparation of the present article. 



Fig. 10.-W00DEN ARCH FLUME ACROSS THE NORTH FORK OF THE SAN JOAQUIN RIVER. 
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vineyards which are characteristic of this part of the 
valley. 

At the substation at Fresno the line enters through 
choking coils, lightning arresters, and the high tension 
switchboard, which stands some eight feet above the 
floor. The choke coils are made up of 150 feet of in- 
sulated wire which is coiled into a ring aiid thoroughly 
taped. The self-induction of these rings obliges the 
lightning to take the required path. The current 
after leaving the switchboard is carried to step-down 
transformers, whose construction is similar to the step- 
up transformers at the power house. There are nine 
of these arranged in three sets. Three 125 K. W. 
transformers deliver current at 115 volts to the com- 
mercial incandescent circuits. Another set of three 75 
K. W. transformers delivers current at 1,000 volts for 
operating the power circuits, and the third set of three 
40 K. W. transformers delivers a 3,000 volt current for 
the suburban and outlying districts. A five horse 




WATER MOCCASIN. 

power induction motor drives a blower which furn- 
ishes the air blast for cooling the transformers. 

The San Joaquin Electric Company has established 
a price of $64 per horse power per year for its elec- 
tric power. The current for lighting purposes is 
furnished at fifteen cents per K.W. hour, measured by 
meter, with discounts of from five to twenty-five per 
cent, or it is furnished at a fixed rate of from thirty 
cents per sixteen candle power lamp per month to ten 
cents per lamp for bedrooms, bathrooms, etc. 

A visitor to the power house will be startled by the 
loud detonations which accompany the starting of the 
water wheels. The noise is described as being similar 
to a heavy bombardment by artillery, and to an inex- 
perienced ear it would sound as though the whole 
plant were in danger of violent disruption. The ex- 
planation of these concussions is that the air which is 
collected in the receiver and the pipes is subject to the 
enormous pressure of 609 pounds to the square inch, 
and on its escaping from the nozzle in the form of 



COLLECTORS OF SNAKES. 

BY L. P. GRATACAP. 

Human curiosity is excited by few subjects in the 
animal world more keenly than by snakes. The an- 
cient associations of these singular creatures, the pecu- 
liar innate instinct of dread and repulsion aroused by 
them, and the deadly power possessed by a few genera 
among them contribute to make them perennial objects 
of interest. The popular feelings .of alarm and fascina- 
tion in their presence were vividly shown at the winter 
reception of the Microscopical Society at the American 
Museum of Natural History, where Mr. R. L. Dittmars, 
of this city, exhibited microscopical preparations of the 
fangs of rattlesnakes, and by way of ad captandum two 
glass covered boxes containing respectively a water 
moccasin and young and a copperhead and young. 
The breathless interest of the spectators, their incessant 
storm of inquiry, and the congested crowd that poured 
in and around the basilisk eyed reptiles "Were eloquent 
testimony to the peculiar attraction exerted by them 
upon the average visitor. The exhibition made by 
Mr. Dittmars was a very faint suggestion of the re- 
markable display which the favored guest of his 
hospitality may enjoy at his own home. In a room of 
moderate dimensions this collector has arranged his 
ophidian pets in lines of boxes with glass covers placed 
around the walls. A remarkable and rather startling 
effect is produced, one not altogether reassuring when 
the expectant visitor enters this singular domestic den 
of reptiles, and observes the excitement of the rattle- 
snakes, unpleasantly accentuated by the keen sibilant 
hum of their tail buttons. 

Here a Florida diamond back rattler, a Goliath in 
strength and of monstrous size, rolls himself in ominous 
coils, and with depressed nostrils and erect rattle seems 
the impersonation of stifled fury, his sinister expression 
giving a frightful ferocity from the glittering eyes and 
the singularly expressive sculpture and markings of his 
broad head. The delicate and featherlike scales over 
his body impart to it a softness and velvet beauty 
which accentuates the fiendlike bitterness of his aspect. 
There a number of Texan rattlers are twisted into a 
graceful group, bristling with alert heads and sonorous 
with the peculiar sharp whirr of their vibrating tails. 
Another case shows a torpid mass of water moccasins. 
Their careless attention, as the visitor approaches, 
seems more reassuring, but though less nervously irrita- 
ble, their bite is almost as venomous as that of the rat- 
tler, and their rage and gloating rapacity, when they 
seize their prey, more terrifying. 

The banded rattlesnake (Crotalus horridus) of this 
latitude is represented by a number of smaller speci- 
mens, gathered, almost picturesquely, about their wa- 
ter tub or stretched indolently over a few stones, while 
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their diminutive rattles seem scarcely responsive to the 
provocation of a gesture or a blow. A large copper- 
head snake (Agkistrodon contortrix), curiously observ- 
ant, but motionless, is extended in another case, his 
faintly rubescent tint and impassive attitude increas- 
ing his resemblance to a metallic cast. 

Less threatening are the numerous groups and indi- 
viduals of the non-poisonous species, whose long famili- 
arity with handling have rendered them tame and 
gentle. They are taken out by Mr. Dittmars and, en- 
wreathed around him, form living festoons of slowly 
undulating bands marked by party-colored stains, 
blotches, squares or lines, emitting with lightninglike 
rapidity their delicate forked tongues. 

The beautiful red corn snake of more southern lati- 
tudes, the long black chicken snake, the pest of hen- 
roosts in the South, the agile and belligerent blank 
snake of our swamps and woods, the exquisitely colored 
green snake found more to the north, the highly col- 
ored hog-nose snake with its inflated neck and mimicry 
of menace and attack, the many species of garter snake, 
from those of the Mojave Desert to the lithe and varie- 
gated ribbon snakes of our fields and hillsides; the sin- 
gular milk snake, over whose variations in markings 
Dr. Cope has exhausted his searching analyses ; the 
vivid pine snake, the fox and water snakes, com- 
pose a garland of novelty and inter- 
est. 

Mr. Boulenger, who has recently 
completed the catalogue of snakes in 
the British Museum, a work of ex- 
traordinary pains, recognizes 1,039 
species, which he divides among nine 
families. First in this systematic ar- 
rangement come the wormlike Ty- 
phlopidae living in burrows under the 
earth, and numerous in the tropics. 
Allied in habits are the Glauconiidae, 
and then the huge pythons and boas, 
with an intermediate section of the 
Ilysiidae with only five species, two 
East Indian genera and one South 
American. The Uropeltidae follow, 
the whole of whose forty-two species 
are confined to Ceylon and India, 
where they are found in the tea and 
coffee fields. Mr. Boulenger limits the 
sixth family to one genus and species, 
Xenopeltis unicolor, of India and 
Malay. The seventh family is the 
Colubridae, the most extensive of all, 
comprising the more common of our 
snakes. This enormous family has 
been separated into three parallel 
series, the first with solid teeth, the 
second with the hinder teeth on the 
jaw (maxillary) grooved, and the 
third with the forward maxillaries 
grooved. The first comprise (Ag- 
lypha) harmless snakes, the second 
(Opisthoglypha) suspicious, more or 
less poisonous species, the last (Pro- 
teroglypha) venomous groups. The 
typical poisonous snakes are placed in 
the Viperidae, the ninth family. Here 
rest the copperhead, rattlesnake, co- 
bra, ier de lance, etc. The eighth fami- 
ly, Amblycephalidae, have non-exten- 
sile jaws and feed on insects. The erec- 
tile teeth belong to the true vipers, and 
it is interesting to observe the fang or 
tooth of the rattlesnake, disclosed from 
its membranous sheath, and forced by 
pressure upon some solid object, exude 
the deadly liquid so mysteriously fatal. 
Mr. Dittmars has been engaged with Dr. Langman, of 
this city, in procuring, from a vigorous and large col- 
lection of snakes, belonging to the latter, samples of 
the venom of water moccasins, rattlesnakes and cop- 
perheads. This is furnished to the laboratory at 
Heidelberg for analysis in continuation or confirmation 
of the studies of Weir Mitchell and Calmette. 

However strong the sense of abhorrence may be 
awakened in some in the presence of these reptiles, it 
would, upon familiarity, rapidly disappear, and it 
would in most cases be succeeded by a real affection 
for the many graceful and harmless species. 

Mr. Dittmars is not alone in his attachment to this 
neglected section of the zoological series. Prof. Or. R. 
O'Reilly, Mr. Charles H. Higby, Mr. Gustav Von 
Moser, and Dr. G. Langman, all of this city, also keep 
collections, and become deeply attached to their 
ophidian pets, or, in the case of the vipers, find them 
full of interest. 



Breathe Properly. 

Do you know what an "active chest "is? Probably 
not, answers a writer in the New York Tribune ; but 
your chest ought to be active — that is, lifted up — two- 
thirds of the time you are awake. Stand up and take 
a long breath, as long as you can ; now you lift your 
chest ; keep your chest up while you go on breathing 
by movement of the abdomen and the muscles at the 
side of your waist. A very slight movement is all that 
is necessary for normal breathing ; but now you have 
let your chest fall ! You are so tired you can't hold it 
up ! That shows a very bad, unnatural state of 
things ; the normal human being, whenever he is not 
relaxed, walks with his chest up ; and when he talks 
with vigor or interest, it is with his chest up ; and you 
can't hold yours up three minutes without fatigue — 
you can't do it, at all, for five ! Do you know that the 
preservation or achievement of a round, slender waist 
will be your reward if you will strengthen your muscles 
and learn to keep your chest up ? It will certainly, 
except as you become hopelessly fat, and even then 
good breathing will do much to preserve some good 
outlines in your figure. Proper breathing and the 
habit of keeping the chest up will keep all the inter- 
nal organs in their proper place and keep them from 
spreading the waist in any way that is unsightly, 




The habit of dressing too warmly within doors in the 
winter season is earnestly deprecated by physicians. 
The temperature of modern houses and offices is usually 
about 70 deg., which is summer heat. Yet both sexes 
select thick flannels and heavy dresses and coats for 
house wear and then go out into an atmosphere many 
degrees colder, with little additional protection, es- 
pecially for the feet. This is a fruitful source of colds. 
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and shows not Greek health, but deficient vitality. 
The first thing is to get so you can hold the chest 
up. Walk across the floor three times, holding up 
your chest (just as you do when you try to fasten a 
tight skirtband), at the same time breathing deeply 
from the abdomen. After the three times you are ex- 
hausted ; rest and try it again ; to-morrow you can 
perhaps do it four ; don't tire yourself, but keep at it 
till you have strengthened the muscles that hold your 
chest up just as you would strengthen the muscles of 
your arms, with use. Always practice out-of-doors or 
with your windows up ; there are many good breathing 
exercises and but few can very well be conveyed in 
print, but the main thing is very simple ; breathe with 
your chest up, and keep on doing so till you do it 
naturally, all the time that you are not relaxed in 
rest. 

One good exercise that can be taught is to simply 
stand and take as long a breath as you can, chest well 
up, and then hold it as long as you can. This exercise 
used for a few minutes every day is most beneficial, 
and physicians recommend it for strengthening and 
expanding the lungs. 

Professor Tyndall said that, as a broad general rule, 
any air out of doors was better than any air indoors. 
Breathing exercises are most effective outside the house 
and generally they are not conspicuous even on a city 
sidewalk. 



THE QUEEN OF HOLLAND. 
Of the two child monarchs who have been ruling in 
Europe of late years — the King of Spain and the Queen 
of Holland — it is of the young queen that the world 
at large has heard the most. And indeed it is with her 
that the world has the more sympathy, for she is the 
last of the House of Orange, a house made famous 
three hundred years ago through the bold and deter- 
mined military achievements of its greatest member, 
William the Silent— the "Father William" of the 
Dutch people. 

It is a rather striking coincidence that now, after 
three centuries have elapsed, the thrones of Holland 
and Spain should both be held by children, and that 
these children should be, too, the lineal descendants of 
those most bitter enemies, Philip II and William the 
Silent ; the former the would be destroyer of Dutch 
civil and religious liberty, the latter the founder and 
maintainer of it. Though he died a martyr to the 
cause — for the assassin's knife directed by Philip ended 
his splendid career — William's life and example so in- 
spired the Hollanders that they were able to keep 
up the fight until, over twenty years later (in 1609), 
Spain gave up the contest and the United Provinces of 
the Netherlands were freed from the yoke of ecclesias- 
tical and civil despotism, against which they had fought 
for thirty-seven years. This struggle 
was one of the most heroic and hard 
fought struggles for liberty the world 
has ever seen. A nation with less per- 
sistency than the Dutch could never 
have won it. 

During the centuries since the sep- 
aration of the United Provinces from 
Spain, that particular part of the Low 
Countries known as Holland has passed 
through many vicissitudes of govern- 
ment. In the first half of the present 
century the Republic of the Nether- 
lands went to pieces, and the separate 
kingdoms of Holland and Belgium 
were formed out of it ; so that at the 
present time Holland is a limited 
monarchy having two law making 
houses much like those of the English 
Parliament. 

Wilhelmina Helena Pauline Maria, 
the young Queen, was born on the 
31st of August, 1880; consequently, she 
will attain her majority and be pro- 
nounced ruling sovereign a year from 
the last day of August next. 

King William III, the father of the 
Queen, spent the best part of his life in 
wild dissipation, and developed a char- 
acter altogether unsavory. In 1839 he 
married Princess Sophia, of Saxony. 
He was then Prince of Orange, but 
after a half score of years had passed 
he became King, and the fortune left 
him turned his head. He plunged into 
all sorts of dissipation, and finally 
alienated himself from his queen, 
whom he falsely accused of plotting 
with the Emperor Napoleon to depose 
him, and set her up as Queen Regent. 
So bitter became his hatred of his first 
Queen that, even when she was on her 
death bed, he refused to see her. Of 
the two sons whom he had by this 
marriage, the elder, the Prince of 
Orange, ruined his health and died 
after a few years of reckless life in 
Paris ; the second son, Prince Alex- 
ander, who was of a gloomy and un- 
sound mind, soon followed his brother to the grave ; 
and left now without an heir, the fast aging King be- 
gan to look about for another wife, that he might not 
die childless. He finally determined on the Duchess of 
Albany, a daughter of the Prince of Waldeck-Pyrmont, 
for his second queen, but she, unfortunately, did not 
fancy the decrepit old King for a husband. She was a 
young woman of twenty-two, and could hardly be 
blamed. It is said that when Queen Emma heard 
her sister refuse the King's offer of marriage she said 
to her, " Helen. I should never refuse to become a 
queen." The King happened to overhear the remark 
and was so pleased with the younger sister Emma — a 
girl of but nineteen — that he addressed his offer of mar- 
riage to her, and she, true to her word, did not refuse. 
So it came about that this lively young maid returned 
with King William to The Hague and became his be- 
loved queen, nursing him tenderly through the long, 
painful years that remained to him of life. He lived to 
see his little daughter reach the age of ten years ; and 
a few years before his death, at a council of the States- 
General, he obtained the setting aside of the Salic law, 
which forbade a female heir to succeed to the throne. 
So, upon her father's death, Wilhelmina became Queen, 
and her mother, whom she resembles in many respects, 
was appointed Queen Regent. 

The little Queen was of a most delicate constitution 
during her early years, and grave doubts were at one 
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time entertained as to whether she would reach woman- 
hood ; but, under the careful tutelage of her wise 
mother, she has developed into a healthy, lovable 
girl ; and that she has completely won the hearts of her 
people, you have only to question the average Dutch- 
man concerning her to learn. 

As she is approaching the marriageable age, the ques- 
tion naturally arises whom she will select to be Prince 
Consort. Rumors are abroad to the effect that Wilhel- 
mina is already betrothed to Prince Bernard Henry, a 
grandson of the Grand Duke of Saxe-Weirnar-Eisen- 
bach, who wedded a sister of William III. Should such 
an alliance take place, it is questionable whether it 
would be liked by the Dutch people, for they have no 
very friendly feelings toward the Germans, who, it 
would seem, are only waiting for a favorable chance to 
absorb Holland in the German confederation. Ger- 
many, however, being the Queen Regent Emma's 
natal land, she may very naturally wish her daughter 
to go there for a husband. Still, she undoubtedly has 
the Dutch people's interest at heart, and can be relied 
upon to make or sanction no alliance which would be 
distasteful to them. As for the Queen herself — and 
surely she, more than anyone else, is concerned in the 
matter — she says she will have no marriage for diplo- 
macy merely ; the man she Weds must love her deeply 
and be loved in return, or she will have none of him. 
Herein she shows a spirit that an American girl will ap- 
preciate. She is said, among other things, to have a 
will of her own, and an incident illustrative of this, 
which has been widely told, is as follows : When, some 
few years ago, the German Emperor was making a 
formal visit to The Hague, Queen Wilhelmina expressed 
her intention to attend the state banquet. After 
considerable argument with her mother on the subject, 
the latter was forced to conduct the young lady to her 
bedroom, where, as the Queen Regent was about to 
leave, she rose upon her dignity and said : " I will go 
on the balcony and tell the Dutch people how you 
abuse their Queen." Of course, she did not carry out 
her threat, and the next morning she was sorry for her 
rash words ; but the incident illustrates her strength 
of will and a determination not to be abused. Wilhel- 
mina has a gentle though firm disposition, and when 
she ascends the throne as actual ruler it is to be hoped 
that she will have as great an influence in the purifica- 
tion of the court after the dissolute reign of her father 
as did Victoria of England upon the court of that coun- 
try when she succeeded to the throne. 

For the excellent portrait of the young Queen, which 
we present herewith, we have to thank the photogra- 



pher to the Queen, Kameke, whose finely equipped 
studio at The Hague is visited of ten by Americans, and 
who himself has received deserved recognition for the 
exquisite aquarelles he produces. 



Errors of Instinct. 

That instinct is not infallible we are assured by M. 
A. Acloque, who gives in La Nature (Paris, November 
14) some interesting instances of the truth of his asser- 
tion. The Literary Digest translates part of his article 
below : 

" It may be stated that instinctive impulses are in 
some degree determined in advance for each species, 
and in correlation with the different acts that the indi- 
vidual is called upon to accomplish by reason of its 
own mode of life. Accordingly it is a legitimate con- 
clusion that animals may sometimes be deceived, when 
the problem that they are called on to solve does 
not present itself under normal conditions, or when 
the circumstances in which they are placed are only 
apparently true. This is in fact what actually hap- 
pens, and we believe that it will be interesting to cite 
several examples where instinct, thus confronted — acci- 
dentally or experimentally — with unaccustomed or arti- 
ficial conditions, finds itself at fault. 

"The Spegians are a tribe of wasps that make their 
nests in the earth and provision these nests, where they 
deposit their eggs, with the larvae of other insects, par- 
ticularly caterpillars, ... or even with spiders. 
These wasps do not kill their victims ; they are satisfied 
with paralyzing them. For the young larva that will 
issue from each of the eggs has delicate tastes, and 
would not be willing to feed on partially decayed flesh. 
Thus each victim is pierced with the sting, which finds 
its way to a nerve ganglion . . . and inoculates the 
prey — to use the technical term — with a drop of poison 
endowed with anaesthetic properties. This poison con- 
demns the victim to the most absolute immobility, and 
it thus falls an easy prey to the newly born larva. 

"One southern species, the yellow winged Sphex, 
provisions its nests with a large cricket, which it knows 
how to wound in the exact spot necessary to prevent 
all resistance, and which it drags, not without diffi- 
culty, to its nest. This Sphex is an interesting study. 
When it has got its cricket to the edge of its nest, it 
never fails to go into the gallery, doubtless for fear lest 
some intruder might profit by its work, and never 
brings in its prey without going through this prudent 
domiciliary visitation. If the cricket be removed and 
placed some distance away, the Sphex. after finding it, 
brings it anew to the opening, and repeats its inspec- 



tion of its lodgings. This happens as often as the 
observer pleases to repeat the experiment. If now the 
cricket be taken away altogether, the Sphex at first 
shows great anxiety, turns around, and rushes here 
and there, not understanding the trick that has been 
played it. Finally, recognizing that its efforts are 
futile, it returns to its burrow and sets to work con- 
scientiously to seal up the opening, as if the cricket 
were within. In doing thus it performs all the acts 
imposed on it by its instinct to assure, under normal 
conditions, the nourishment of its larva. Only instinct, 
since it did not foresee the case of an accidental inter- 
vention that should cause the prey to disappear, did 
not indicate any solution of the problem thus pro- 
pounded by chance. And the insect, being confused, 
does a foolish thing." 



Natural and Acquired Immunity. 

The natural immunity of many animals to certain 
diseases, even when the actual virus is injected, has 
long been known, and various explanations have been 
given. Quite recently careful investigations have been 
carried out by MM. Calmette and Delarde in the 
Pasteur Institute at Lille. In their experiments they 
made use of the following poisons, viz., an animal 
virus, serpent's venom, and a vegetable poison, abrine, 
prepared by macerating jequirity seeds (Abrus preca- 
torius) in water. They found that the immunity of 
pigs and hedgehogs to venom and of fowls and tor- 
toises to abrine could not be due to the presence of an- 
titoxins in the blood previously to inoculation, for the 
serum of the normal animals had no protective effect 
on susceptible animals, nor had it any neutralizing 
effect on the poison when mixed with it outside the 
body before inoculation, in both these respects differ- 
ing from serum containing antitoxins. They were also 
unable to discover any antitoxic substance in the 
brain, liver, spleen, or other organs of the normal ani- 
mals. They hold, therefore, that the antitoxic serum is 
independent of immunity, since that may exist when no 
antitoxic properties are possessed by the serum. They 
attribute both kinds of immunity to special characters 
of the cells of the body. — Lancet. 



Illuminating- values of mantles made from the follow- 
ing oxides per cubic foot of gas : Thoria, commercial, 
6"0 ; thoria, pure, l'O ; zirconia, commercial 3 10 ; pure, 
1*5; ceria, 0"9; yttria, 5 2; lanthania, 6'0 ; erbia, com- 
mercial,! '70 ; pure, 0'6 ; alumina, 6. Ceria gives a red- 
dish-yellow light; erbia, zirconia and barium a yellow 
light; alumina a whitish yellow. 



RECENTLY PATENTED INVENTIONS. 
Engineering. 

Smoke Consuming Furnace. — 

Charles Groll, Roubaix, France. This furnace has a ro- 
tary grate and a fuel feeder comprising a series of super- 
posed inclined partitions, terminating at different points 
of the grate, a tube or channel supplying fresh air 
through nozzles into the combustion chamber. The ope- 
ration is methodized to get the fresh coal always on coal 
which is incandescent, to increase the length of the 
course followed by the gases in the combustion chamber, 
and conduct them successively from the coolest to the 
hottest portion of the fuel. The automatic coal feeder 
consists of a conveying worm and cylinder with apertures 
which distribute the coal into chutes leading to partitions 
one above the other in a channel placed radially with re- 
spect to the grate. 

Metallurgical Furnace. — William 

J. Thomas, deceased (Hannah Thomas, administratrix), 
Canal Dover, Ohio. This is a form of furnace adapted 
for glass melting, steel making, etc. It has two hearths, 
at the outer sides of which are gas flues and air flues, 
while there are chills or air spaces below and alongside 
the hearths, and between them is a main or central gas 
flue. It is designed in operation that the air and gas in 
the outer flues shall be reversed about every twenty or 
thirty minutes, and the gas in the central flue also re- 
versed, along with the draught of the furnace to the 
stack, the perfect combustion at the top of the central 
flue carrying the heat through the hearth on either side as 
reversed. 

Valve Gear.— Franklin Pilkington, 

Anniston, Ala. This gear comprises a rocker arm con- 
trolled from the governor eccentric, a yoke on the arm 
being controlled from the shaft eccentric, while a lever 
f ulcrumed in the yoke controls the slide valve and a link 
connects the lever with the yoke. The improved gear is 
not liable to get out of order, affords a variable automatic 
cutoff, according to the speed of the engine, and a con- 
stant closing and opening of the exhaust at the proper 
time to produce highly economical results with but a 
single valve. 

Lubricator.— John C. Bauer, Rem- 

seu, Iowa. This is an automatic device for feeding 
oil to the cylinder or other parts of a locomotive or 
traction engine, preventing the oil from getting cold and 
sticky and feeding it in a uniform and reliable manner. 
The oil receiver is surrounded by a steam jacket, and the 
feeding of the oil is effected by steam pressure, its pass- 
age being regulated in drops by a needle valve oil regu- 
lator. 



tions would rotate a valve to prevent the escape of air 
from the forward section of the train, which would thus 
be left under the control of the engineer, while the air 
escaping from the rear section would operate the brakes 
of the detached section of the train. 

Railway Spike.— Jens K. Knudsen, 

Engadine, Mich. The body of this spike has an inden- 
tation in one side near the point, and a pliable prong is 
formed integral with the body and lies normally at its 
side, the free end of the prong being pointed and curved 
to lie within the indentation. As the spike is driven the 
prong diverges from the body portion of the spike and 
projects through the side of the tie against which it is 
clinched, rendering it impossible for it to work loose, 
although it may be readily withdrawn on bending back 
the clinched point. 



Railway Appliances. 

Air Brake Hose Coupling.— Ernest 

W. Shortridge, Kenova, West Va. This coupling com- 
prises two sections, each having a longitudinal duct com- 
municating with a flexible tubing, and the coupling is 
so arranged that, should a train become accidentally sep- 
arated, the longitudinal movement of separating the see 



Electrical. 

Dynamo and Motor. — Charles P. 

Turner, New York City. As the magnetic permeability 
of iron in the field magnet cores of dynamos and motors 
is affected by the presence of carbon, phosphorus, and 
other impurities, and the alloying of iron with other 
metals also causes losses, this invention provides for the 
combination with the polar extremities of the cast or 
wrought iron field magnet of a facing of pure iron on the 
surface adjacent to the armature. The polar extremities 
are formed with an opening enough larger than the ar- 
mature to allow for the electrolytic deposit on the con- 
cave surfaces adjoining the armature of a coating of 
pure iron, thus increasing the efficiency of the dynamo 
or motor. 

Annealing Apparatus.— The above 

inventor has also devised an apparatus for electrically 
annealing wire, etc., instead of employing an annealing 
furnace, as heretofore. The invention provides devices 
for feeding the wire over contact plates connected with 
an electric current generator, and means for subjecting 
the wire successively to the action of water, dilute acid, 
and water, after pase n~c over the contact plates, whereby 
the wire is cooled ; n I sealed, pickled, and the acid 
washed from its surface. The contact plates are ad- 
justable to give the desired resistance to the electricity 
and insure a proper heating of the part of the wire be- 
tween the plates, according to the strength of the cur- 
rent and the thickness and nature of the wire, which 
may thus be annealed to a perfectly uniform quality 
throughout. 

Electrolytical Apparatus.— A fur- 
ther patent of Mr. Turner provides for the electrolytical 
separation of precious metals from the ore without mix- 
ing the gangue with the electrolyte, the apparatus being 
simple and durable in construction. It comprises a tank 
adapted to contain the electrolyte and provided with an 
electrode, a transversely partitioned receptacle containing 
the ore being set in the tank, the receptacle having perfo- 
rated walls and being made of a non-conducting fabric 
coated with a conducting substance which is connected 
with a source of electrical supply to form the other elec- 
trode. 



Combination Battery Cell— Henry 

A. C. Anderson, New York City. The zinc cup consti- 
tuting the positive electrode of the cell is made with a 
number of apertures, according to this invention, 
whereby the cell, after its effective term of service as a 
dry cell has expired, may be revivified and used as a 
wet cell, it being simply necessary to place the cell in a 
cup or other receptacle containing a solution of sal am- 
moniac or other exciting liquid, such double use being 
due solely to the aperturing of the zinc cup. 

Electric Switch.— William W. Doty, 

New York, and James A. MacKnight, Mount Vernon, 
N. Y. This invention provides a simple, durable and 
wholly automatic switch for street car and surface roads, 
which may be readily controlled by the operator in 
charge of an approaching car to set the switch according 
to the intended direction of the car. A pair of solenoids 
is connected with the switch point and adapted to be 
alternately energized by a current under the control of 
the operator on the car. The devices are not liable to 
get out of order, and moisture is not apt to interfere 
with the proper working of the parts. 

Train Controlling Device.— 

Christopher A. Shea, Milton, Mass. To automatically 
set the brakes on a train, should there be danger on a 
portion of the track section ahead of the train, this in- 
ventor has devised a novel arrangement of a circuit to be 
automatically controlled to release certain brake operat- 
ing devices. The track circuit consists of the two rails 
conuected by resistance coils and a short auxiliary con- 
tact rail, while a contact lever is carried by the train, and 
electric mechanism connected with the air brake valve 
lever, whereby the brakes are operated by the opening or 
short circuiting of the train or track circuit. 



mechanical. 

Ruling Machine.— Charles Stoll, Chi- 
cago, 111. This invention provides novel means by 
which a double rnling attachment may be readily con- 
nected with or disconnected from the ordinary mechan- 
ism of a single ruling machine, enabling it to do single 
or double ruling at will. The invention comprises an 
auxiliary frame with rollers and cords co-operating to se- 
cure the reversal of the paper, a ruling device being 
carried on the frame, and there being pivoted arms by 
which the auxiliary frame may be raised clear of the 
main frame, and means by which the roller carrying the 
back strings may be shifted between the main and the 
auxiliary frames. 

Sawing Machine.— Albert C. Calkins, 

Santa Barbara, Cal. This machine comprises a verti- 
cally adjustable frame supported on upright guides, a 
yoke forming the lower part of the frame and a block 
sliding in guides being supported in its upper part, 
while a pendulum rod is pivoted at its upper end to the 
block and at its lower end to the saw frame. The saw 
is lowered as the log is being cut, and in all positions 
the saw has a straight line motion, the saw being op- 
erated by a wheel, crank or other power device. 



Leather Washing Machine.— James 

McKenzie and Charles O. Shaw, Cheboygan, Mich. In 
this machine revoluble brushes are located one above 
the other, the shafts of the brush cylinders being re- 
volved by intermeshing gear wheels, and the leather to 
be washed is fed between the brushes by feed rolls, the 
arrangement being such that the leather may be passed 
in and drawn back from between the brushes, without 
much strain on the working parts of the machine or 
much exertion on the part of the operator. 



Agricultural. 

Stock Watering. — Reuben G. Fay, 

Harlan, Iowa. To facilitate the watering of stock, this 
inventor has devised a novel connection between tlio 
permanent tank or reservoir and the trough, whereby 
the water in the trough will always be automatically kept 
at the required level. The invention comprises a valve 
casing supporting an arm through w hich the stem of the 
valve passes, there being a pulley adjacent to the arm 
and a float connected with the valve stem. The device 
is simple and inexpensive and may be readily applied to 
any form of trough or water reservoir, no matter how 
far they may be separated from each other. 



Miscellaneous. 

Bicycle Saddle. — In a design patent 

granted to Charles H. Young, M.D., 160 West Forty- 
eighth Street, New York City, for a bicycle saddle, spe- 
cial features of form are shown. The saddle is ana- 
tomical in all its parts, presenting concave surfaces that 
accurately fit the convexities of the buttocks and perine- 
um, thereby preventing injurious pressure on these parts 
in both sexes. Whether made of leather or other ma- 
terial, the saddle is sustained in the shape best suited to 
the curves, upon a spring frame adapted to conform 
thereto. It should be made in different grades to easily 
fit persons of all ages, so that the curves are propor- 
tionate to the size, rendering the saddle always perfect, 
easy and comfortable to the rider. Manufacturers and 
others interested may obtain further particulars by ad- 
dressing Dr. Young as above. 

Bicycle Support.— Thomas Jefferson, 

Spearfish, South Dakota. This is a device adapted to be 
carried on the frame of the bicycle and readily swung 
down to engage the ground and hold the wheel erect 
when the rider dismounts. It comprises a cross bar 
which centrally engages the frame, and having at its 
ends casings in which are pivoted arms adapted to be 
raised and lowered and locked in either position. The 
device is very light, strong and inexpensive, and forms a 
most convenient attachment to a wheel. 

Bicycle Brake.— Frank J. Coombs, 

Columbia Falls, Montana. According to this improve- 
ment, there is a pedal sleeve on the pedal shaft and cams 
are carried by the shaft and sleeve, on which a ring-shaped 
sprocket wheel is loosely mounted, brake shoes being 
movable into engagement with the wneel by means of 
cams, while spring impelled dogs carried by the shoes 
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are adapted to engage with shoulders in the wheel. The 
device is wholly hidden from view and protected from 
dirt and dust, and the brake may be applied by the 
pressure of the rider's feet on the foot pedalB. 

Bicycle Canopy.— Adolph Mass, Car- 

bondale, Pa. This invention provides a light and Bimple 
canopy, which adds but a trifle to the weight of the ma- 
chine and which may be folded up when not required 
and compactly strapped to the frame. The upright is 
adjustable in a standard attached to the frame, and has 
a swivel connection with the forward portion of the 
canopy, the latter being adjustable vertically or laterally, 
and so shaped and supported that it will automatically 
shift its position to face the wind edge on, returning to 
normal position as the wind dies out. 

Sail Attachment for Bicycles.— 

Thomas Lotherington, Ardmore, Indian Territory. Ac- 
cording to this invention a spring roller mounted in a 
slotted casing carries a sail which is secured to a gaff 
hinged to the casing, and adapted to close the slot when 
the sail is wound on the roller. The sail casings are 
readily attachable to the frame of the machine, without 
injuring its appearance, and the Bails may be readily 
spread to take advantage of the wind to aBBist propul- 
sion, or automatically withdrawn and furled in the 
casings. 

Typewriter and Adding Machine. 

—Jacob C. Wolfe, New York City. This invention is 
for an attachment applicable to any typewriter, to be 
acted upon by the numeral keys of the machine, the de- 
vice carrying an adding mechanism whereby, as the fig- 
ures in a column or line are printed by the machine, the 
sum total appears upon the adding mechanism, having 
been added simultaneously with the printing of the fig- 
ures The attachment, when not in use, may remain as 
a fixture on the machine and not interfere with its ordi- 
nary working, being conveniently brought into action 
when required. 

Ruler and Time Computer —Moses 

Isaacs, New York City. This is a device more especially 
designed for banks and brokers offices, to show the due 
dates of time paper, while also adapted for use as a 
ruler. Extending in longitudinal grooves around the 
ruler is a tape on which are printed the months and 
days, and the surface of the ruler is provided with a set- 
ting mark and marks indicating different times for which 
due papers may be drawn. The date band is wholly ex. 
posed on the sides of the ruler, and is easily moved along 
in its groove. 

Elevator Platform —Alphonzo E. 

Pelham, New York City. This' inventor has devised a 
plattorm of simple and durable construction, more espe- 
cially designed for elevators carrying hods and a wheel- 
barrow, as well as other articles and passengers. It has 
a top, with clutches adapted to grip the guide posts on 
the breaking; of the cable, friction rollers bearing on the 
guide poBts, while the platform castings have integral 
slides engaging the guide posts and bearings for the 
shafts of the clutches and the friction rollers, the cast- 
ings also forming a support for the top or cover. 

Mixing and Heating Apparatus.— 

Augustus S. Cooper, Santa Barbara, Cal. This appara- 
tus has a rotary drum formed of two intercommunicat- 
ing and connected cones, the drum being mounted on an 
inclined axis and there being a spiral blade in the longer 
cone. When the drum is turned in one direction the 
blade forces the material toward one end of the drum, 
and when turned in the opposite direction the material 
is forced toward the other end. The drum is suspended 
in a furnace on hollow trunnions, one trunnion consid- 
erably higher than the other, the material being fed in 
through the upper trunnion and discharged through the 
lower one. The material is thoroughly agitated during 
the whole progress of the operation. 

Gas Regulator for Welsbach 

Burners.— Oren R. Cline, El Dorado, Kansas. To in- 
sure an even gas pressure, so that the variations in the 
flow may not injuriously effect the fragile mantle, this 
inventor has devised an automatic regulating valve in 
combination with the burner tube and the encompassing 
air chamber. The valve is placed in the burner between 
the initial pressure and the air chamber, and consists of 
a liquid seal chamber with central opening, an inverted 
cap with perforated top, while a valve stem attached to 
the cap descends through the seal and is attached at its 
lower end to the valve. If a portion of the lights be 
turned on or off, no change is effected in the feed of gas, 
a uniform light being always assured. 

Fireplace.— Franklin E. Humphreys, 

Mason City, Iowa. According to this improvement, hot 
air flues extend up by the smoke flue to heat the upper 
rooms of the house, and the fresh air is supplied by a 
flue descending alongside the chimney, there being hot 
air spaces in close proximity to the grate, while the 
combustion is promoted by what is termed an oxygen 
burner, which consists principally of an adjustable per- 
forated tube, connected with the grate and the air inlet, 
and by means of which the flow and distribution of the 
air may be most effectively regulated. 

Stovepipe Coupling.— Thomas Hol- 
land, Spokane, Washington. To positively lock together 
the ends of stovepipe sections, and also for conveniently 
locking the upper section to the flue, the adjacent ends 
of the sections, according to this invention, are apertured 
and connected together by a simple form of coupling 
plate or bar, the coupling plate being attached by piua 
entering the registering apertures and a screw. The up- 
permost or outer pipe section is locked in place by a pin 
entering a recess in the flue. 

Vapor Bath and Inhaling Appara- 
tus— Charles W. Draper, Herington, Kansas. This in- 
vention provides means for giving vapor baths in which 
the patient is placed within a cabinet for vapor treatment, 
the head of the patient being exterior to the cabinet, 
to be treated by any desired nozzle, while the body is 
subjected to hot air or vapor treatment. The generator 
is placed at the side of the cabinet, and controlled by the 
doctor. 

Venetian Blind.— Charles L. Miller, 

New York City. According to this improvement a drum 
:s adapted to wind or unwind a cord, the drum carrying 
a pinion in mesh with internal gear teeth on a revoluble 



eccentric, also formed with external gear teeth rolling off 
on a fixed internal gear wheel. The device is very sim- 
ple and easily operated to raise or lower or turn the slats 
to any desired angle. 

Child's Carriage.— Arabella J. M. 

Hurdle, Southampton, England. The especial object of 
this invention is to enable the handles of the carriage to 
be readily adjusted to any required angle to suit the 
height of the person propelling it, the body of the car- 
riage being kept approximately horizontal. The joint is 
made by a shoe having cheek pieces with angular open- 
ings in which fit the angular ends of an apertured cylin- 
der, there being also a second shoe through the cheek 
pieces of which and the cylinder a bolt passes, while a 
strap secured to the second shoe passes around the cyl- 
inder and a pivoted lever engages the free end of the 
strap. 

Guitar, etc— Czar Prince, New York 

City. This invention provides, for guitars and similar 
instruments, an improved capo tasto attachment for rais- 
ing the pitch of all the strings. The capo tasto is com- 
posed of a support in which rocks a bridge carrier hav- 
ing seats for the spring, the spring engaging the seats to 
hold the carrier in either of its two positions. With 
this improvement the key of the instrument can be 
easily changed. 

Mitten or Like Fabric— Isaac W. 

Lamb, Perry, Mich. In producing knitted fabrics in 
ribbed work, this invention provides means whereby the 
blanks may be cheaply and readily made and united to 
form the hand and receive the thumb. The invention 
consists principally in extending the selvedge yarns of one 
ribbed fabric between the front and back loops of the 
selvedge of the other fabric to form tbe two fabrics into 
one piece. 

Window Cleaning Device.— JohnJF. 

Girtler, Brooklyn, N. Y. To guard against one. falling 
out of a window while cleaning it, this inventor has de- 
vised a safety device comprising a belt with which 
shoulder straps are permanently connected at one end 
and removably connected at their other ends, cords hav- 
ing hooked members on their forked ends and some of 
the hooks connecting with the shoulder straps, while 
keepers to be fixed to the window casing are engaged by 
the hooks. The device is Bimple and inexpensive, readily 
attached to the person, and may be conveniently con- 
nected with the keepers on the window casing. 

Sounding Board.— James C. Living- 
ston, Little Falls, N. Y. This is an improvement de- 
signed to insure a fine quality of tone in pianos and 
other instruments, both in the treble and bass, by a novel 
arrangement of hard and soft grained wood in the board, 
at the same time making it possible to utilize short pieces 
of valuable hard grain board lumber heretofore wasted. 
The improvement consists principally in making the 
board in its treble portion of hard grained strips of wood, 
while its base is made of soft and wider grained strips, 
whereby both the upper and lower notes are brought out 
more distinctly and purer. 

Cooking Stove. — James H. Fizer, 

Lexington, Ky. In this stove there is an inclined back 
plate for the fire chamber at a little distance in advance 
of the vertical front wall of the oven, the top of the 
back plate leaning against the upper edge of the oven 
wall, a damper controlling an opening in the lower part 
of the upright partition, and a damper controlling an 
opening at the front of a horizontal flue below the oven. 
The hot air chamber thus provided between the oven 
and fire pot, with the arrangement of the draughts, is 
designed to insure an even heating of the oven with but 
small consumption of fuel. 

Pipe Cleaning Apparatus.— Jacob 

Fierz, New York City. To clean viscid and ropy de- 
posits from pipes used to dispense beer and other malt 
liquors, this inventor provides a cask in which is held a 
ehemical or cleansing liquid, and with which connec- 
tions are so made to the several pipes that, by opening 
the proper valve, air under pressure will force the cleans- 
ing liquid through the pipes, after which, by opening 
other valves, clean water will be likewise passed under 
pressure through the pipes, removing all traces of the 
chemical wash. 

Filter. — Edward Wolford, Ell wood 

City, Pa. This filter is made with a conical shell and 
inner similar-shaped filtering medium, the bottom of the 
shell being closed by a cap, and a brush-carrying shaft 
having sliding and rotary movement in the casing, con- 
tacting with the faces of the shell and the filtering ma- 
terial. This shaft is revolved by a crank at the top of 
the casing to clean the shell and filtering material, the 
impurities then flowing out through a faucet specially 
provided for their exit, but which is closed when water 
is to be withdrawn through the filtered water faucet. 

Sorting Table. — Edmond F. B. 

Bourne, Vancouver, Canada. To facilitate the assorting 
of mail matter, this inventor has devised a table which 
takes up but little space and yet will accommodate a 
considerable number of sorters, the sorting divisions be- 
ing quickly and easily changed. The table has a ring- 
shaped top having inward and outward upwardly ex- 
tended flanges, a number of radially disposed supporting 
walls, and means for removably securing the inner edges 
of the walls together. 

Diaper Fastener and Supporter.— 

Lizzie G. Scully, Rome, N. Y. This device comprises an 
elastic band with button on one end to engage a loop on 
a baby's garment, there being also other elastic bands 
adapted to engage the button, and a locking plate where- 
by the diaper will be held as adjusted without the use of 
safety pins. 

Corset Fastener.— Carlton H. Mer- 
rill, Troy, N. Y. This is a simple, strong, cheaply man- 
ufactured device, not liable to get out of order, and en- 
ables the wearer to simultaneously manipulate the seve- 
ral fastening devices to open and close the edges of the 
corset. The invention consists of three busks, of which 
one is movable, the second carries studs, and the third is 
provided with a rigid jaw pivotally connected with a 
movaMe jaw fulcrumed on the movable busk, the jaws 
being adapted to engage the studs. 

Hair Tonic — Micheal J. Fleming:, 

Portland, Oregon. This invention is for a compound to 



be applied to the scalp and rubbed in where the hair is 
thin or absent, to promote its restoration. Its ingre- 
dients include iron oxide, rum and bear's grease com- 
pounded and prepared in a manner specified. 

Cigar or Cigarette Holder.— Ar- 
thur C. Morrison, Uniontown, Ky. This is a holder 
formed of a length of spring wire, so bent as to enable 
the smoker to readily clasp with it the cigar or cigarette, 
and hold the same with the finger of one hand, enabling 
the holder to otherwise have the use of both hands. The 
device is very light and inexpensive. 

Cigarette Box.- Howard Watkins, 

South Orange, N. J. This box is made in two sections, 
one received within the other, the inner section having a 
tongue with a notch in one side and the outer section 
having a slot receiving the tongue, with other novel de- 
tails. The invention affords a cheap and superior box 
that may be produced from metal, pasteboard, vulcanite, 
or celluloid, etc. 

Pessary.— Newton E. Charlton, Trin- 
idad, Col. This is a cup-shaped device having a thin 
bottom, an outer wall in which is an annular chamber, 
and a spring-pressed plug valve in the casing controlling 
a port leading from the chamber to the cup. 

Animal Trap. —James M. Kellogg:, 

Bozeman, Montana. This inventor has devised a trap 
especially designed for catching mice, rats, rabbits, etc., 
in large numbers, without requiring attention. It has a 
spring-pressed lifting wheel to automatically close the 
inlet doors, a releasing device for the wheel to permit 
the latter to close the doors, and an automatic resetting 
device to cause the wheel to open the doors. The animal, 
in passing from the entrance chamber from the cage, 
whence he cannot return, resets the trap. 

Liquid Measure Drain.— Samuel J. 

Wisdom, Montgomery, Ala. This is a receptacle adapted 
for attachment to the head or side of a barrel or like ves- 
sel, to support the measures used so that they will drain 
into the barrel or vessel, also preventing insects from 
getting into the measures. The receptacle has a con- 
tracted base, above which is a partition having slots, a 
wall of each slot being carried down below the partition 
to form a lip. The measures are at all times readily ac- 
cessible, and the receptacle may be conveniently removed 
and cleaned. 



Designs. 

Pocket Knife Handle. — William 

Schmachtenberg, New York City. This design is for a 
metallic handle with dull finished faces and polished 
ends, the handle slightly tapering from the butt to the 
blade end, while the blade opening indentations are bev- 
eled and polished. 

Bottle Holder. — Eugene L. Jacques, 

Waterbury, Conn. For holding ginger ale and similar 
bottles, this inventor has devised a block simulating ice, 
in the top surface of which are depressions of the general 
shape of the bottles. 

Spoon Handle.— August Miller, Taun- 
ton, Mass. This handle is ornamented on its face with a 
central convex panel surrounded by a raised ornamental 
border broken into inturned scrolls, and its back has 
a concave central panel with corresponding ornaments. 

Ash Pan.— Mary V. Conner, Tuske- 

gee, Ala. This pan is higher at the back than at the 
front, is generally of pleasing contour, and has at its 
front a skeleton handle, whose side members continue 
oppositely across the bottom of the pan to its rear 
corners. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



new books and publications, 

Inorganic Chemical Preparations. 
By Prank Hall Thorpe. Boston, 
U. S. A., and London :' Ginn & Com- 
pany, The Athenaeum Press. 1896. 
Pp. iv, 238. Price $1.60. 

This work, very well selected as regards its subject, 
touches on the preparation of the most generally used 
chemicals, from convenient sources. The idea is that 
a deficiency exists in the usual curriculum, wherein the 
student on entering the laboratory uses the chemicals 
supplied to him, takes his course in chemistry and 
graduates without knowing how a single one of the re- 
agents is made. This deficiency in our present courses 
of instruction Dr. Thorpe aims to supply, and the work 
makes an admirable supplement to a chemical course. 
It is written by the instructor in industrial chemistry in 
the Massachusetts Institute of Technology. The book 
suggests a system which, if followed, would add to the 
value of any course in chemistry as given on the usual 
lines, for the work certainly covers ground which has 
hitherto been decidedly neglected in our technical schools. 

The Camera and the Pen. By T. C. 
Hep worth. London: Percy Lund, 
Humphries & Corapany.Limited. The 
Country Press, Bradford; and Amen 
Corner, Paternoster Row, London. 
Pp. 64. With illustrations. 

This capital little work reviews photography from the 
aspect of the reporter, and gives largely a newspaper man's 
view of it. It is simply designed to elucidate the appli- 
cation of process and photographic work to the produc- 
tion of illustrations in newspapers, especially of such as 
are to be executed with the pen for reproduction. The 
work is not only practical but anecdotal as well, and 
forms quite good reading. It is well illustrated and tho 
make-up of the book is quite attractive. 

The X Rays. By Arthur Thornton. 
Bradford: Percy Lund & Company. 
London: Memorial Hall, Ludgate 
Circus. 1896. Pp. 63. 

From these publishers we have a very pretty treatise 
on the X rays, constituting No. 10 of what the pub- 
lishers term " The Popular Photographic Series." It 
is similar in style to Mr. Hepworth's book and contains 
numerous practical suggestions of value to the expert- 
mentalist. 
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The charge for insertion under this head is One Dollar a 
li/ne for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 



Marine Iron Works. Chicago. Catalogue free. 

For hoisting engines. J. S. Mundy, Newark, N. J. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,0. 

Well Drill Prospecting Mach'y. Loomis Co., Tiffin. O. 

Order pattern letters & figures from the largest varie- 
ty. H. W. Knight & Son, Seneca Falls, N. Y., drawer 1115. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. " Ran- 
some," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

W™ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HTNTS TO CORRESPONDENTS. 

Names and Addrena must accompany all letters 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
References to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered in reasonable time should 

ne repeated ; correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by letter 

or in this department, each must take his turn, 
Buyers wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the office. Price 10 cents each. 
BooIcm referred to promptly supplied on receipt of 

price. 
minerals sent Cor examination should be distinctly 

marked or labeled. 



(7127) F. C. W. asks : 1. How many 

volts are required to run a motor, of one-twelfth to one- 
sixteenth horse power, wound for battery circuit ? A. 
It depends on the winding of the motor. As it needs 
abont 40 watts and a primary battery, current Bhould be 
kept low, probably 20 volts would be a fair guess at the 
figure asked. 2. How many gravity cells would be re- 
quired to run it? A. Several hundred. This class of cell 
*s entirely unsuited for this work, unless you are willing 
to use a very large number. The use of such a number 
entails a great deal of labor in the care of them. 3. How 
many Leclanche cells would run it? A. The Leclanche 
cells are still worse. They cannot be used on closed cir- 
cuit work except for exceedingly small currents 4. 
Would this motor run an ordinary sewing machine? A. 
Yes. 5.1s the number o f volts produced by a Leclanche 
carbon cylinder battery as great as that made on the prin- 
ciple of Sampson ? A. They are about the same. 0. Would 
any power be obtained if above motor was converted into 
a dynamo? A. Probably very little. Small motors are 
not generally constructed so as to be available for gen. 
erators. 7. Can you tell me if a small powder cannon 
can be fired by electricity, by means of a platinum wire? 
A. Yes; without difficulty. For other queries address 
our advertisers of electrical goods. 

{7128) H. K. C. says: I am anxious to 

secure the formula for etching on steel plate or iron, and 
do not know where I can learn it, unless you will give it 
to me. If you will do this, I will be very much indebted 
to you. A. 1. Two ounces copper sulphate, alum % ounce, 
salt % ounce, mixed with % pint vinegar, and 40 drops 
nitric acid can be used for frosting the steel. 2. Glacial 
acetic acid, 4 parts; absolute alcohol, 1 part; nitric acid 
(s. g. 1*28), 1 part; allow the acetic acid and alcohol to re- 
main for half hour, then add nitric acid carefully. Etch 
from one to fifteen minutes. 3. Alcohol, 3 parts; water 
(distilled), 5 parts; nitric acid,8 parts; silver nitrate,8 parts. 
Wash the plate with very dilute nitrate acid, then apply 
the solution for three minutes, and wash with 6 per cent 
solution, of alcohol. Repeat if necessary. 4. (Dele- 
schamp's for vertical bite.) Silver acetate, 2 partB; rec- 
tified spirits, 125 parts ; distilled water, 125 parts ; nitric 
acid, 65 parts ; nitric ether (see No. 5 of copper etching 
above), 16 parts; oxalic acid, 1 part. 5. Iodine, 4 parts ; 
potassium iodide, 10 parts; water, 80 parts. This is 
very highly recommended. 

(7129) F. C. Gr. asks : 1. Will tbe zincs 

and coppers in a gravity battery waste away if kept in 
the solution when the battery is on an open circuit ? A. 
Yes; a small current will operate to prevent the deposi- 
tion of copper on the zincs. 2. How is Faure's accumula- 
tor or secondary battery made? A. See our Supplement, 
Nos. 322, 593 and 838. 3. How many quart gravity bat- 
teries should it take to run a telegraph line about J4 m i' e 
long with 3 instruments of 20 ohms resistance each? Line 
with ground circuit. A. Allow ten cells for this work. 

(7130) H. G. J. asks : 1. Can you talk 

over any line with an electric telephone that you can 
ring a magneto bell over? A. With proper telephone 
apparatus you can do this. The telephone should have 
an equal or greater range of action. 2. Has it ever been 
tried to use a barb wire fence for a telephone line ? Would 
it be possible ? A. This has often been done successfully. 
3. Is there any cheap liquid insulator that can he put on 
the post that will harden ? Am thinking of putting in a 
line from here to my ranch (ten miles); have a barb wire 
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fence all the way. Have no enow here and the atmo- 
sphere is very dry. A. We cannot recommend any in- 
sulator. Undoubtedly hot paraffine wax would be useful, 
but too expensive. We think that in your climate no 
insulator would be requisite. 

(7131) M.J. S. asks: 1. What is the dif- 
ference between high and low voltage lamps (incandes- 
cent)? Is it in size of carbon filament ? A. The difference is 
in the resistance of the filament, and therefore in its cross 
section. They are designed to pass about 3 watts per 
candle power, and hence for higher voltages pass less 
current. 2. What would be a simple process for extract- 
ing gelatine from bones? Would it consist in pul- 
verizing and boiling and then evaporating the solution 
as in making soup, or could not a chemical solvent, as 
HC1, be used to disintegrate the lime and so liberate the 
gelatine, or would this process render it unfit for cooking 
purposes ? A. The hydrochloric acid treatment could be 
applied, but would involve difficulty in disposing of the 
excess of acid and salts and would involve expense. 3. 
What is meant by polarization of batteries ? A. It 
means properly the accumulation of material, generally 
hydrogen, about the negative plate, so as to prevent gen- 
eration of E M. F. Exhaustion of the depolarizer is the 
cause, and really is a good expression for depolarization. 

(7132) T. P. W. asks : Will you be so 

kind as to explain, if possible, for the benefit of one of 
your readers, the process by which a sheet of paper may 
be split so as to preserve both sides. For example: A 
page of a magazine has cuts on each side which it is 
desired to preserve so both can be mounted. A. The 
paper to be split is pasted between two sheets of compact 
strong paper. The best flour paste should be used. Mu- 
cilage is unreliable. When nearly dry, if the two outer 



pieces of paper are pulled apart, the central one will 

split, and one-half of the central piece will adhere to | Car brake! streerranway/j."ijessard! 

each. By soaking in water they can be removed. Some 

kinds of paper work better than others. 



Bath tubs, device for supporting bathers in, C. G. 

Friedlaender 578,327 

Bearing, antifriction, H. Briggs 578,(124 

Bearing, ball, J. J. Naregang ..... 578,496 

Bell, bicycle, W. C. Homan 578,513 

Bending machine, Nielson &-Berger 578,416 

Bevel, T. R. Morris 578,462 

Bicycle, C. E. Fox 578,326 

Bicycle, C. L. Travis 578,615 

Bicycle canopy, A. Mass 578,649 

Bicycle driving gear, Mette & Rayburn 578,701 

licycle hu b, J. McCain 578,350 

iieycle lock, T. W. Appleyard 578,535 

iicycle locking attachment, E. P. Dowd 578,629 

Mcycle or like vehicle, C. L. Travis 578,614 

iicycle pedal attachment, W. A. Barber 578,439 

iicycle sail attachment, T. Lotherington 578,411 

iicycle seat post, A. L. Garf ord 578,399 

Jicycl&step, J. M. Hughes. 578,335 

licycle stop motion brake and foot rest, S. Fader 578,631 

Bicycle support, A. A. A mes 578,307 

Bicycle support, A. I. Gallaway 578,694 

Bicycle support, D. Knowles 578,490 

Billiard chalk, substitute for, Hoskins & Spinks .. 578,514 

Blind, Venetian, C. L. Miller 578,346 

Boiler. See Locomotive boiler. Locomotive or 
other boiler. 

Boiler, T. Barnes 578,538 

Bolt socket, king, H. C. Swan 578,586 

Boots, shoes, etc., machine for inserting fasten- 
ings in, G. N. Gordon 578,696 

Bottle, W. W. Mangum, Jr 578,648 

Bottle, safety, W. H. S. Jenison 578,3,38 

Bottle stopper, J. Fitchie 578,555 

Bottles, device for detecting fraudulent refilling 

of, J. Fawcett 578,320 

Box. See Cigarette box. Collapsible box. 

Brace. See Fence brace. 

Brake. SeeCarbrake. Vacuum brake. 

Brake actuating mechanism, C. Lindstrom 578,573 

Brick, chrome, N. McConnell 578,351 

Bridges, instrument for measuring temporary 

and permanent stresses in iron, O. Leuner 578,459 

Bucket, sap, Taylor & Parker 578,373 

Buoy, ship's, C. Lange 578,342 

Button making machine, E. Lippitt 578,647 

Cable puller, S. P. Sharp 578,365 

Calcium carbide, process of and apparatus for 

producing, E. R. Whitney 578,685 

Calendering roll, J. Butterworth. 578,543 

Camera, magazine, L. J. R. Hoist 578,639 

Camping bag, T. C. Phelps 578,358 

Cane, electrical, W. N. Sherman... 578,471 

Car announcer, Heckard & Ogden 578,402 

Car brake shoe, railway, C. T. Stewart 578,427 

Car brake, street, B. J. Jones 578,675 

., . , 578,646 



; Car coupling, H. C. Buhoup 578,313, 578,314 

I Car coupling, J. B. Smith 578,366 

If the outer - Car coupling draw bar attachment, Williamson 

paper is of a loose texture, it may split instead of the i caA!5£x j:k&u«:;: "";::" .'i:::::.":::.*:: JtS 

desired one. But the best plan is to paste a piece of , Car fender, G. Learmouth 578,645 

cloth to each side of the sheet to be split. When dry, gjJJ fgeglTaS, street,' GV A.' PkVmenter .'!.'!"!.'!.'!.' 57^497 
violently and without hesitation pull the two pieces Car safety guard ,_street, R. F. Preusser 578,522 



asunder, when part of the sheet will be found to 
have adhered to one and part to the other. Soften the 
paste in water, and the pieces can be easily removed 
from the cloth. The process is generally demonstrated 
as a matter of curiosity, yet it can be utilized in va- 
rious ways. If we want to paste in a scrap book a news- 
paper article printed on both sides of the paper, and pos- 
sess only one copy, it is very convenient to know how 
to detach the one side from the other. The paper, when- 
split, as may be imagined, is more transparent than it 
was before being suijected to the operation, and the 
printing ink is somewhat duller ; otherwise the two 
pieces present the appearance of the original if again 
brought together. 

(7133) L. A. MeC. writes : 1. In the de- 
scription you say that No. 18 {A. W. G.) soft iron wire 
should be used in the core of the armature and that No. 
18 cotton covered copper magnet wire should be used in 
the coils of the armature and that No. 16 magnet wire 
should be used in the coils of the field magnet, and then 
in the dimensions of motor tabulated below you give No. 
16 wire to be used for both armature and field coils. Please 
give me correct numbers of all. A. Use No. 18 copper 
wire (magnet wire) in armature winding; rest as given in 
article. 2. Is black adhesive tape, such as is used by line 
men, the proper tape for insulating the cores? A. Such 
tape as you specify is excellent for the purpose. 3. 
Should the cotton covered wire be single or double cov- 
ered ? Which is best ? A. Use double covered wire. 4. 
Is there any soft iron wire used expressly for the purpose 
of making armature cores ? If so, give name proper. 
Or would such wire as is used for bracing stovepipes up 
(which is an annealed wire and very soft and tough) be 



Car wheel, etc., W. J. Taylor 578,l_„ 

Car wheel grinding mechanism, J. Murphy 578,676 

Cars, device for uniting, A. G. Leonard 578,493 

Cars, ventilating railway, J. M. Palmer 578,356 

Card clothing, E. Ashworth 578,592 

Carriage, child's, A. J. M. Hurdle 578,640 

Casket clamp, hearse, W. Leonhardt ... 578,699 

Chain links and rings, apparatus for manuf actur- 

ing.C.Gruber 578,401 

Chain machine, R. A. Breul 578,689 

Chain, sprocket, Stahl & Coryell 578,661 

Chair and ironing board stand, combination, B. 

11. Cooper 578,446 

Chopper. See Cotton chopper. 

Churn, J. Jaque 578,488 

Cigar or cigarette holder, A. C. Morrison 578,652 

Cigarette box, H Watklns 578,669 

Circuit closer, thermal, H. V. Maxim 578,345 

Clamp. See Casket clamp. 
Clasp. See File clasp. 

Clasp, W. L. Barbour 578,537 

Cloth cutting machine, J. Wolf, Jr 578,382 

Cock, water, B. A. Strong. 578,372 

Coffee mill, portable, L. F. Griswold 578,560 

Coin tray, J. F. Bredow 578,541 

Coke oven door, C. W. Garland 578,510 

Collapsible box, H. A. Cobleigh 578,445 

Concrete, means for securing protecting plates 

to, H. H. Wainwright 578,668 

Cooking stand for preserving cans, L. E. Tygert 578,375 

Cooking utensil, C. E. Challis 578,389 

Corn dropper, automatic, S. A. Ay res 578,619 

Corn sheller feeder, M. J. Wise 578,435 

Corner strips, machine for forming, W. C. Pendle- 
ton 578,810 

Cotton chopper, B. F. Hopkins 578,455 

Cotton chopper, W. T. Rusk 578,468 

Coupling. See Car coupling. Pipe coupling. Stove- 
pipe coupling. 

Crate, egg, W.H.Nelson 578,353 

Crushing machine, L. S. Pf outs 578,357 

Crutch attachment, W. J. Robinson 578,583 

Cuff holder, link, J. Icnishiraa 578,456 

Cultivator, G. W. Rife 578,658 

Cultivator, W. G. Scott 578,584, 578,585 

Cultivator, L. H.Smith 578,660 

Cultivator, expansion, W. M. Moore 578,348 

Cultivator, wheel, W. Sobey 578,502 

Curtain pole ring, J. A. Rings 578,424 

Curtain slat, A. F. Temple 578,663 

Cut out, ceiling, H. T. Paiste 578,655 

Cutter. See Wire cutter. 
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a size or two larger? A. Stovepipe wire will answer 
every requirement for cores. The size is not very ma- 
terial; in general, the finer, the better. 5. Should the 
Russia iron In the core of field magnet be wound In con- 
tinuous layers with ends abutted or should it be in sepa- 
rate layers? A. It is quite immaterial. Wind it as it 
comes, simply aiming at a neat shape. 

(7134) L. D. asks: What size motor run- 
ning to its full capacity will a storage battery run that 
has a capacity of ten volts and two and two-fifths amperes ? 
A. Approximately, one-thirtieth horse power. 



TO INVENTORS. 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sona contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American, 
361 Broadway, New York. 
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For which Letters Patent of the 
United States were Granted 

MARCH o» 1897. 
AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.] 



Acetanllid, etc., making, Austen & Tuttie 578,384 

Acid, apparatus for making sulfuric, L. Deruelle 578,548 
Advertising and vending machine, F. M. Archer 578,438 

Air exhaust device, E. Lord 578,410 

Air moistening apparatus, E. Mertz . 578,461 

Alloys, manufacturing metallic, C. Parnacott 578,465 

Aluminum, reducing, F. A. Gooch 578,633 

Ammonia, sodium hydroxide, and chlorine, pro- 
cess of and apparatus for simultaneously pro- 
ducing, C. Kellner 578,457 

Animal trap, F. Cole 578,391 

Annealing kiln, E. Walsh, Jr 578,378 

Ant destroyer, A. Gubba 578,450 

Atomizer, T. Woodruff. 578,436 

Axle box and lid, car, A. C. McCord. 578,521 

Bag. See Camping bag. 

Baling press, S. B. Minnich 578,W2 

Barrel making, A. Frnhinsholz 578,448 

Bath. See Vapor bath. 



Derrick, G . V. Stall ings 578,368 

Desk implement, R. R. Vernon 578,589 

Desk top, adjustable, A. Fleming 578,325 

Digger. See Potato digger. 

Display figure, O. Selleck 578,659 

Door check, Gooding & Beauregard 578,634 

Door mechanism, sliding, C. F. Skilling 578,681 

Drag, marine, W. H. Hart 578,562 

Drilling and tapping attachment, F. A. Errington 

578,485, 578,486 
Drilling and tapping machinery, concentric, F. A. 

Errington 578,484 

Dropper. See Corn dropper. 

Dye, dark blue azo, Ulrich & Bammann 578,432 

Dye. rhodamin, C. O. Muller 578,578 

Dye, substantive cotton, F. Petersen 578,580 

Electric controller contact finger, E. C. Parham . . 578,464 

Electric cutout, D. B. Kinch 578,643 

Electric meter, E. Thomson 578,430 

Electricity, coin freed apparatus for administer- 
ing, K. Rudolph 578,526 

Elevator. See Ice elevator. 

End gate step, wagon, W. Heaton 578,332 

Engine. See Explosive engine. Steam engine. 
Engine exhaust and draught device, steam, Blu- 

baugh & Simpson 578,688 

Engine handle, direct acting. T. R. Hill 578,603 

Engine stop device, T. D. Millea 578,650 

Envelop making and printing machine, J. Vines 578,684 

Explosive engine, J. Walrath 578,377 

Extractor. See Lemon iuice extractor. 
E'abric. See Ornamental fabric. 

Fan. H. D. Jones 578,518 

Fan, Phillips & Thomas 578,360 

Farm gate, J. F. Klinglesmith 578,604 

Fence, barbed wire, if. Dent 578,447 

Fence brace, J. Bond 578,594 

Fence making appliance, J.C. Wilkes 578,617 

Fence, wire, P. Novesky 578,654 

Fender. See Car fender. 

Fertilizers, process of and apparatus for making, 

H. A. Hogel 578,512 

Fifth wheel, H. E. Morrill 578,576 

I File clasp, paper, V. Munger 578,349 

1 Files or rasps, machine for cutting, A. Weed 578,379 

Filter, C. H. Loew 578,574 

Fireback, adjustable, E. H. Headford 578,331 

Fire escape ladder, Mason & Shearer 578,460 

Fire extinguisher, Fisher & McKercher 578,324 

Fire extinguisher, Parker & Coulson 578,703 

Fire extinguisher, D. White 578,434 

Fire extinguishing apparatus, H. L. Lufkin 578,606 

Fish hook book, G. Knieriemen 578,458 

Fishing reel, ball bearing, A. F. & W. Meisselbach 578,608 

Flag staff or mast, W. A. Reid 578,524 

Flush tank, C. A. Blessing 578,506 

Fluxing machine, M.J. Hawkins 578,452 

Frame joint, tubular, T. B. Jeffery 578,4011 

Funnel, A. F. Borland 578,540 

Furnace. See Glass furnace. Metallurgical fur- 
nace. 

Furnace door frame, Ross & Johnson 578,363 

Furnace for burning bagasse, sawdust, etc., W. 

P. Abell 578,531 

Furnaces, hoisting and charging apparatus for 

blast, J. Kennedy 578,405 

Furniture, L. A. Williams 578,530 

Game apparatus, J. B. Ladd 578,492 

Gas generating machine, F. L. Mitchell 578,347 

Gas lighter, electric, F. N. Pike 578,420 

Gas pressure regulator, C. E. Belt 578,621 

Gate. See Farm gate. 

Glass furnace, S. Bissell 578,441 

Glass, tank for manufacturing window, P. Henri 578,563 

Governor, steam engine, A. Chandler 578,315 

Grain reducing machinery, J. B. Allfree 578,534 

Grinding machine, J. M. Crumm, Jr 578,596 



Hair switch, J. Y. Borden 578,623 

Hair tonic, M.J. Fleming 578,632 

Hames, P. McAulay 578,653 

Hanger. See Trousers hanger. 

Harness tool, D. Pierce 578,419 

Harrow, W. Strait 578,371 

Harvester, corn, Ricker & Plack 578,657 

Harvester grain shield, Llvesay & Crandall 578,700 

Hats, manufacture of felt, R. Stalker etal 578,503 

Hay loader, C.C.Alkman 578,533 

Hay tedder, E. D. & O. B. Reynolds 578,500 

Heater. See Portable heater. 

Heating system, H. K. Ernsberger 578,482 

Heating water by waste sources of heat, system 

and apparatus for, H. M. Robinson 578,467 

Hedge laying machine, J. V. Lattner 578,408 

Hide and leather working machine, G. W. Baker 578,309 

Hoe, Thomas & Branch 578,604 

Hoisting and conveying bundles, apparatus for, 

G. D. Foster 578,397 

Horse detacher, H. H. Bernards 578,593 

Hose nozzle, F. E. Johnson 578,517 

Hose reel, sprinkling, C. Kessler 578,489 

Ice elevator, J. E. Dell., 578,600 

Incubator egg turner, R. A. Morse 578,609 

Indicator. See Station indicator. 

Ingot manipulator, G. W. McCYure 578,415 

Ink well holder, L. C. Ferrell 578,322 

Insect destroyer, J. J. McMillen 578,352 

Jack. See Wagon jack. 
Joint. See Frame joint. 

Jug, H. Stiles 578,370 

Kiln. See Annealing kiln. 

Knitting machine needle, right and left, G. F. 

Sturgess... 578,428 

Knob attachment, E. S. Winchester 578,381 

Ladder, extension, J. C. Ferris 578,323 

Lamp, bicycle , Havell & Meyer 578,451 

Lamp post, electric, J. Buckner 578,595 

Lamp, velocipede, J. M. Herman 578,564 

Lamps, manipulating device for incandescent, 

Dunn & Regan 578,394 

Leather dressing, M. T. Maguire 578.413 

Leaves inm agazines, books, etc., means for sever- 
ing uncut edges of, W. S. Abbot 578,687 1 

Lemon juice extractor, F. W. Wright 578,477 I 

Lens, E. W. Barker 578,620 

Lifting, moving, and carrying heavy bodies, de- ! 

vice for, D. Broderick. 578,479 j 

Lock. See Bicycle lock. 

Locomotive ash pan, S. F. Cummlngs 578,546 I 

Locomotive boiler, C. Stroomann 578,682 

Locomotive drive wheel, P. Z. Davis 578,598 ' 

Locomotive driving wheel, P. Z. Davis 578,599 I 

Locomotive or other boiler, E. Ingraham 578,674 

Magnetic apparatus, A. Boetcher 578,673 

Marine safe float, J. B. Anderson 578,308 

Match safe, C. Eber sold 578,552 

Mattress making machine, H. C. Riefe 578,466 

Mattress, steel wire, T. V. Svane 578,473 

Measure drain, liquid, S. J. Wisdom 578,671 

Merry-go-round, marine, Newton & Bell 578,354 

Metal surfaces, ornamenting, J. F. A. Niepraschk 578,417 

Metallurgical furnace, W.J.Thomas 578,665 

Meter. See Electric meter. 
Mill. See Coffee mill. 

Milling machine, C. E. Van Norman 578,588 

Mirror or brush, hand, E. A. Reinhardt 578,362 

Mixing and heating apparatus, A. S. Cooper 578,628 

Mould. See Type mould. 
Motor. See Wave motor. 
Mouthpiece for wind instruments, H. F. Keyes... 578,567 

Mower, Johnston & Benjamin 578,404 

Mower, lawn, J. W. Thornburg 578,666 

Mowing machine, H. E. Prldmore 578,704 

Musical instrument, S. Schott 578,501 

Nail manufacturing machine, G.D.Bartlett 578,385 

Nozzle, spraying, C. P. Gilmore 578,400 

Nut lock, W.C. Althen 578,591 

Nut lock, W. H. Starr 578,369 

Nut, lock, R. L. Lunsford 578,412 

Oil distributer for calm ing waves, D. Knowles 578,568 

Ornamental fabric, Lancaster & Wltteck. 578,570 

Packer, D. W. Black 578,388 

Pad. See Saddle pad. 

Paper bag machine, C. E. Dulin 578,550 

Paper bag machine, W. B. Purvis 578,361 

Paper marbling machine, J. M. Reed 578,677 

Paper or other tubes, apparatus for making, F. 

W. Oliver .... 578,355 

Paper registering machine, T. C. Dexter 578,549 

Penholder, H. E. Jarvis 578,565 

Pencil sharpener, lead, W.M. Moseley 578,577 

Pigment, R. Alberti 578,383 

Pin. See Safety pin. 

Pipe, H. B. Hilgeman 578,333 

Pipe coupling. Thompson & Phillips 578,474 

Pipe jointer, G. Richardson 578,422 

Pitcher, S. G. Vogeley 578,529 

Planter, potato, A. J. Colburn 578,508 

Pocket book, C. Piers, Jr 578,498 

Poncho, blanket, knapsack and shelter tent, com- 
bined, H. I. Conant 578,691 

Portable heater, W. A. Shepard 578,470 

Post. See Lamp post. 

Potato digger, C. D. Hershey 578,635 

Power at variable speeds, mechanism for trans- 
mitting, P. Auriol 578,536 

Power, means for transmitting, J. Fhndall 578,556 

Precious metals from cyanide solutions contain- 
ing them, recovering, W. A. Koneman 578,341 

Precious metals from their ores, extracting, W. 

A. Koneman 578,340 

Press. See Baling press. Printing press. 

Printer's rule case, J. W. Faxlanger 578,321 

Printing press, D. I. Eckerson 578,553 

Puller. See Cable puller. 

Pulp strainer, R. G. Hutchinson 578,515 

Pump, pneumatic, F. A. Halsey 578,330 

Pump rod elevator, O. W. King §?J,339 



Tire bolt removing device, Hertzler & Rogers 578,636 

Tire repairer, pneumatic, R. Wehl 578,433 

Tire tightener, H. Rembert 578,525 

Tire, vehicle, C. E. Duryea 578,551 

Tool handles, shield and brace for, Doenltz & 

Flereckel 578,319 

Top roll, L. W.Campbell 578,705 

Toy, D. Knowles 578,491 

Track sanding apparatus, blast controlling valve 

for, T. H. Curtis 578,318 

Trains, device for deadening noise of, J. W. Sea- 
volt 578,364 

Transplanter, E. P. Fox 578,398 

Trap. See Animal trap. Steam trap. 

Tree trimmer, E. M. Chumard 578,316 

Trimmer. See Tree trimmer. 

Tripping mechanism, differentially actuated, S. 

L. G. Knox..... 578,569 

Trolley rope protector, H. M. Brooks 578,542 

Trolley support, E. Blarney 578,539 

Trousers hanger, J. K. Garson 578,328 

Truck, car, J. W. Cloud 578,627 

Truck, car, B. W. Tucker 578,587 

Truck, steel railway freight car, F. S. Owen 578,579 

Trunk or valise, G. Crouch 578,545 

Turning and drilling machine, W.W.Tucker 578,431 

Type basis, blank for making sponge rubber, L. 

K. Scotf ord 578,527 

Type mould, W. F. Capltain et al 578,544 

Typesetting machine, R. J. Moxley 578,414 

Typewriting machine, W. H. Briggs 578,507 

Typewriting machine, C.N. Fay 578,692, 578,693 

Typewriting machine, R. J. Fisher 578,554 

Typewriting machine, H. Hochklasseu 578,698 

Typewriting machine, Z. G. Sholes 578,679, 578,680 

Unicycle.H. R. Estes 578,395 

Vacuum brake, A.M. Goodwin 578,602 

Valve, L. H. Brinkman 578,443 

Valve, float, H. K. Wood 578,672 

Valvegear, F. Pilkington 578,656 

Valve, self-reversing check, J.S. Coe 578,481 

Vapor bath and inhaling apparatus, combined, C. 

W. Draper 578,393 

Vaporizer, G. E. Tregurtha 578,883 

Vehicle body , J. Stivers 578,504 

Vehicle draught connection, J. Porteous 578,581 

Vehicle, motor propelled, Morris & Salom 578,651 

Vehicle propelling device, F. Gruber 578,329 

Vehicle spring, M. L. Senderling 578,425 

Vehicle wheel, F. G.Atkinson 578,618 

Vehicle wheel, P. Z Davis 578,597 

Velocipede, E. G. Latta 578,644 

Violin attachment, A. S. Filson 578,396 

Wagon jack, S. S. Joy 578,51! 

Washbasin, W. E. Trull 578,374 

Washstand, folding, A. Rapp 578,582 

Water supply systems, apparatus for, Worthen& 

Darling 578,505 

Wave motor, D. F. Spangler 578,612 

Weather strip, G. M. White 578,616 

Weighing machine, A. Aeffcke 578,532 

Weighing scoop, D. R. Joslyn 578,642 

Wheel. See Car wheel. Fifth wheel. Locomo- 
tive drive wheel. Vehicle wheel. 

Wheel, H. D. Hibbard 578,637 

Wheel, H. W. Southworth 578,472 

Wheel rim, vehicle, W. De Lany 578,392 

Window, automatic, W. W. Tidd 578,475 

Window screen, E. Larson 578,571 

Wire cutter, J. H. Nash 578,463 

Wood, method of and apparatus for impregnat- 
ing and dyeing, P. J aeger 578,516 

Wrench, E. H. Reed 578,421 

Yeast from molasses, manufacturing, Sobotka & 

Kliemetschek 578,367 



DESIGNS. 

Badge, H. S. Rohbins 26,722 

Bicycle frame, tandem, H. G. Piffard 26,739 

Bicycle seat clamps, iaw for, E. P. Chalfant 26,738 

Blowers, head plate for rotary, J. T. Wilkin 26,740 

Bonbon lifter, G. Robarts 26,726 

Bottle holder, E. L. Jacques 26,729 

Burial casket, W. S. Jones... 26,754 

Caster pin, D. Nickel 26,733 

Cigar, etc., F. E. Kaiser 26,749 

Cigar boxes, ornamental pattern or print for, N. 

Witsch 26,750 

Game board, T. M. Simcoe 26,747 

Glass vessel or dish, T. G. Hawkes 26,730, 26,731 

Headers, main frame for, S. K. Dennis 26,745 

Hook, snap, J. C. Covert 26,732 

Knife handle, W. Schmachtenberg 26,723 

Knitted undershirt, A. Davis 26,752 

Ladder rung, tubular, W. A. McMecban 26,744 

Lamp, bicycle, L. P. Wbiteman 26,7136 

Lens for sidewalks, J. Magnusen 26,73a 

Necktie retainer, W . F. Smith 26,727 

Overcoat, F. L. Sampson 26,753 

Padlock case, J. S. Peacock 26,7^4 

Rail joint chair, E. P.Caldwell 26,742 

Railway spike, T. J. Jett 26,743 

Scoop, F. B. Pease 26,746 

Spoon, N. Goodsell 26,724 

Spoon, medicine, J. B.Wilson 26,725 

Suspender end, W. F. Osborne 26,728 

Toy, G. W. Wright 26,748 

Type, font of, H. Ihlenburg 26,751 



Pump, steam, W. W. Corey, Jr 578,317 , = -- r —-,—-=. ~ - - T - - ittT - : u, - ™y.;.-, 

Punch or heading device, W. G. Allen 578,437 ' Boots and shoes, Rice &Hutchins-. 29,b53 

Purifier, mechanical, H. B. Wright 578,080 ' ' *" ' ' " '"""' "" 

Railway switch, W. H. Jackson 578,641 

Railway terminal, Carver & Brackenrldge 578,626 

Railway tracks, metallic sleeper for, West & Boyd 578,476 

Range or stove, cooking, R. J. & J. A. Brockmeyer 578,691 

Reel. See Fishing reel. Hose reel. 

Reel carrier, W. E. Gesler 578,449 

Refrigerating machine compressor, 1>\0. Pierson 578,499 

Refrigerator, J. J. Schneider 578,469 

Register. See Telegraphic register. 

Regulator. See Gas pressure regulator. 

Ring. See Curtain pole ring. 

Rivet heading machine, F. Phillips 578,359 

Saddle, H. W. Lester 578,409 

Saddle, J. C. Smith 578,426 

Saddle pad, harness, W. Mathis ^78,575 

Safety pin, W. E. Colbath 578,390 

Sawing machine, A. C. Calkins 578,625 

Scraper, Fuller & Winner 578,558 

Screen. See Window screen. 

Sewing machine binding attachment, U. Gutling. 578,561 

Sewing machine fan attachment, W. H. Drayton. 578,509 

Sewing machine, shoe, L, Goddu 578,559 

Sharpener, knife, E. Beaudin 578,440 

Shears, D. H. Hollingsworth 578,453 

Sheet metal elbow, C. & A. Llndemann 578,343 

Shirt shield G. Cann 578,480 

Shuttle box mechanism, A. Luscomb 578,607 

Sign, R. F. Timmons 578,613 

Signal operating device, S. S. Bogart 578,442 

Skirt attachment, S. W. Bodlne 578,312 

Skirt fastener, bicycle, S. C. Clagett 578,444 

Skiving machine, E. F. Davenport 578,547 

Sleigh and carriage, combined power, J.M. Trull. 578,667 

Spinning, doubling and twisting machine, F. Sey- 
mour 578,678 

Spinning jenny, G. H. Marsh 578,494 

Spring. See Vehicle spring. 

Stamp, hand, L. H. Richardson 578,423 

Stand. See Cooking stand. Washstand. 

Starch, treating, J. Kantorowlcz 578,566 

Station Indicator, W. H. Holloway 578,454 

Staves for casks, apparatus for gathering or set- 
ting up, A. Dunbar 578,601 

Steam engine, J. F. Bermingham 578,478 

Steam engine, N. G. Herreshoff 578,697 

Steam trap, automatic, J. H. Blessing 578,310, 578.311 

Steamer, wheat, F. F. Quitzo 578,523 

Stereopticon, self acting, L. H. Hart 578,511 

Stereoscope, L. Jeffery 578,337 

Sterilizer, J. W. Wallace 578,376 

Stoking apparatus, mechanical, J. A. Erickson 578,630 

Stone cutting machine, C. W. Theil 578,429 

Stopper. See Bottle stopper. 

Stove, etc., combined heating and cooking, F. W. 

G. Boettcher 578,622 

Stovepipe coupling, T. Holland 578,638 

Stove, vapor burning, B. S. Koll 578,605 

Sucker rod socket, Masseth & Black 578,344 

Sunshade, F. E. Lashells 578,572 

Switch. See Railway switch. 

Switches, turn button for electrical, J. S. Gibbs... 578,695 

Syringe, electrotherapeutlc, J. D. Rively 578,611 

Table, Kohler & Schuchardt 578,407 

Tablet, sales Indicating, Freer & MacCallum 578,557 

Tank. See Flush tank. 

Tannin extract, making, M. Honig 578,334 

Tapping attachment, F. A. Errington 578,487 

Tapping attachment, automatic friction, F. A. I 

Errington 578,483 ; 

Tapping machine, W. S. Payne 578,418 

Telegraphic register, C. E. Beach 578,386 

Telephone, J. Weigel 578,670 

Telephone call ringer, Williams & Abbott 578, 



TRADE MARKS. 

Asphalt felt, T.J. Hind 29,654 

Beer, lager, estate of J . Flock 29,681, 29,682 

Bicycles, tricycles and motor carriages, L. G. Bill- 
ings 29,695 

Blue, washing, C. H. Fischer & Company 29,t»84 

and shoes, Rice &H 

Cams, Eraser & Chalmers 29,666 

Candles, matches, disinfectants and certain named 

laundry articles, C. Simpson 29,685 

Chemicals having a narcotic influence, firm of E. 

Merck 29,658 

Cigarettes, Liggett & Myers Tobacco Company. . . , 29,676 
Clinical Instruments and appliances, H. Sanche... 29,693 
Cotton goods, Burton Brothers & Company.. 29,651, 29,652 
Cure for pain and for general purposes of a lini- 
ment, C. A. Bowman 29,657 

Cycles, Rover Cycle Company 29,668 

Dyestuffs, Badlsche Anlln and Seda Fabrik. 

29,687 to 29,689 
Fertilizers, potash, Bowker Fertilizer Company — 29,691 

Filters, C. T. Strauss 29,667 

Flags, bunting and decorations, Annin & Company 29,674 
Flour and cereal foods, Plllsbury-Washburn Flour 

Mills Company 29,683 

Game apparatus, parlor, Parker Brothers 29,671 

Leather, M. Strauss & Sons 29,675 

Liquors, distilled, Hiram Walker & Sons 29,664 

Mandolins, Lyon & Healy 29,670 

Medicinal tonic, J. H. Winkelmann 29,662 

Medicines in liquids, pills, powders, elixirs, salves, 
cordials and medicinal plasters, patent, Home 

Laboratory Association 29,661 

Nails and tacks, Fast Color Nail and Tack Com- 
pany 29,665 

Oil, refined petroleum, Tide Water Oil Company.. 29.690 

Pastils. A. A. Geraudel. 29,656 

Pianos, F. G . Smith 29,669 

Porter, Miller Brewing Company — , 29,663 

Remedies for diseases of the throat and lungs, H. 

F. Lindeman 29,692 

Remedy, cough, L. R. Baridon 29,660 

Remedy for diseases of the throat and lungs, R. 

E. Fleischer & Company 29,659 

Screws, wood, American Screw Company. 29,694 

Soap, toilet, bath and laundry, Vacuum Soap Com- 
pany 29,686 

Sporting goods, certain named, Hibbard, Spencer, 

Bartlett & Company 29.655 

Tickets, meal, C. M. Knudson.. 29,650 

Tobacco and tobacco products for use in veteri- 
nary remedies. Insecticides and sheep dip, 
smoking and chewing, Tobacco Warehousing 

and Trading Company 29,677 to 29,679 

Trousers, B. J. Wolf & Sons 29,67.1 

Trousers, coats and vests, Reinach-UUman & Com- 
pany 29,672 

Watches, movements and parts of watches, Ameri- 
can Waltham Watch Company 29,648,29,647, 29,64',) 

Whisky, Gooderham & Worts 29,680 



LABELS. 



4 Albumenlzed Food," Smith, Kline & French Com- 
pany 6,547 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired a tone time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 



.,..-... ...... , „ ..instructions address Munn & Co., 361 Broadway, New 

Telephone transmitter, N. Lombard 578.520 ' York. Other foreign patents may also be obtained. 
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ORDINARY RATES. 

Inside Page, each insertion -- 75 cents a. line 
Buck Page, each insertion - - - - SI. 00 a line 

fWFor some classes of Advertisements , Special and 
Higher rates are required. 

Tbe above are charges per agate line— about eigbt 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must he 
received at Publication Office as early as Thursday 
morning to appear in the fullowing week's issue. 




w 



OOD 01 PIETflL WORKERS 

without steam power can save 
time and money by using our 

Foot aiMd Power piacfperp 

SEND FOR CATALOGUES— 
A — Wood-working Machinery. 
B— Lathes, etc. 
SEHECA FALLS MFG. COMPANY, 

695 Water St., Seneca Falls, N. Y. 



AMERICAN PATENTS.— AN INTER- 

estina and valuable table showing the number of patents 
^ranted for the various subjects upon which petitions 
have heen tiled from the beginning down to December 
31. 1S94. Contained in Scientific American Srp- 
pi.emkst, No. lOO'J. Price 10 cents. To be had at 
this office and from ali newsdealers 



SHAPERS.PLANERS. DRILLS 
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• ' AND SUPPLIES. Ci 

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI. 0. 



TT Vou Arc a manufacturer of Sheet metal 
articles, you are naturally interested in New Ma- 
chinery, and it will cost only a 2c. stamp to request 
us to forward any of the following illustrated circulars : 
No. 1 . Rolling Mill Machinery for sheet metal 
No. 2. Tube and Wire Mill Machinery 
No. 3. Silverware and Coining Machinery 
No. 4. Hardware and Brass Goods Machinery 
No. 5. Bicycle Machinery 

ADDRESS 

THE WATERBURY FARREL FOUNDRY & MACHINE CO. 
WATERBURY, CONN. 

Physical and School Apparatus 

THE THERMOPHONE 

A new instrument, for 

Measuring Temperatures 

Will take temperature of any- 
thing at any range or distance. 
$W™ Circular free. 

E. S. RITCHIE & SONS, 

BR00KLINE, MASS. 





WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES* FOOT POWER 

MACHINERY ■ 

allow lower bids on jobs, and give 
greater proHt on tbe work. Machines 
sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 
1999 Ruby St., Rockford. III. 



POWER * PRESSES 

for the manufacture of 

HARDWARE SPECIALTIES, 

Spoons, Buttons, Locks, Shovels, etc. 
for all operations in tbe manufacture 
of Metal Goods. Improved Clutch 
Relief, no Clicking, Presses changed 
to order to suit any special require- 
ments. Send us full particulars, stating 
what you wish to make. Machines fit- 
ted with Automatic Feed and Ejectors. 

F. S. *fe G. L. BROWN, 
27-29 Fort Ave., Baltimore, lYId. 




BICYCLE SPOKE HEADING MACHINE 

Designed for upsetting and head- 
ing bicycle spokes and similar 
work. Capacity as fast as opera- 
tor can handle the spokes. 
IW Send for circular. 
BLAKE & JOHNSON, 
P. O. Box 7, 

Waterbury, Conn., U.S.A. 




Transits and Leveling Instruments. 

WSVk'b POCKET LEVELS 



Sizes, 1% and "6% inches. Prices, 40 and 50 cents. 

For Book on the Level. 

C. F. RICHARDSON & SON, 

F. O. Box 977, ATEIOL, MASS., U. S. A. 



Sftmtifit %mtxum. 
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GATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 

50 years experience as builders. 

GATES IRON WORKS, 
Dept. C, 660 Elston Aoe., Chicago, 



On receipt of ten cents in stamps (practically 25% of re- 
tail price) we will send you one of our 

^-Inch AUGER BITS 



A fine cutting tool, perfect clearance, especially good 

in hard wood and for end boring. 

tW Send for Circulars " S A," Ki-ee. 

THE FORD BIT CO., Holyoke, Mass. 

ARM STRONG' S^ PI Pr* TH READING 

-AND- 

CUTTING-0FF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises, 
Pipe Cutters, stccics and Lues 
unirer stilly acknowledged to be 
the BEST. iWSend for catalog. 
THE ARMSTRONG MFG. CO. 
Jtridgeport, Conn. 





^ -P^flNLY ADJUSTABLE CRUSHER MAD& 
^^7T, , TnoTED FORA\ AC ADAM 
SPECIALLY ADAPTEo^ BAL ,L. ASTt 

PERFORATED SCREENS*' MINING MACHINERY 

N? 6 and 7 DESCRIPTIVE. CATALOGUES. 

FRASER& CHALMERS-CHICAGO. ILL.U.S.A. 



CROOKES TUBES AND ROENTGEN'S 

Photography.— The new photography as performed by 
the use of Orookes tubes as a source of excitation. All 
about Orookes tubes. Scientific American Supple- 
ment, No?. 1 81 . 18ft. t£38. 243. «44, 7*i'2. 7!»5, 
!»Or>, <)SO. 1 050. 1054, 1055, lO.lfi. 1037. also 
Scientific Am iskican. Nos. 7* S, 10 and 14, vol. 74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Crookes tubes and 
the experiments Performed with thenu. Among them will 
be found Prof. Crookes' early lecture?, detailing very 
fully the experiments which so excited the world, and 
which are now again exciting attention in connection 
with Roentgen's photography. Price 10 cents each 
To be had at this office and from all newsdealers. 



il- $♦ Automatic Injector 

For Marine, Stationary, Port- 
able and Traction Engines. 

It has six advantages that com- ^ 
mend it above all other injectors 
for your use. We want to prove 
it to you. 

AMERICAN INJECTOR CO. 

33 1 Congress St.,W., Detroit, Mich. 




AUTOMOBILE CARRIAGES: THE 

Paris-Bordeaux- Paris Race of.— Brief account of the 
performiince of the vehicles that obtained the prizes in 
the competition instituted by the Petit Journal. With 
9 illustrations. Contained in Scientific American 
Supplement, No. 1 0^3. Price 10 cents. To be had at 
this office and from all newsdealers. 



CATALOGUES FRE E TO ANY ADDRESS 
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UY TELEPHONES 

That Are Good--Not "Cheap Things" 

The difference in cost is little. We guarantee our appa- 
ratus and guarantee our customers against loss by patent 
suits. Our guarantee and instruments are Both Good 

WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton Street, Chicago 

Largest Manufacturers of Telephones 
exclusively in the United States. 



Hawkins* New Catechism of Electricity 

a practical treatise 

for Engineers, Electricians, 
Wiremen and Amateurs. 550 
pages, 300 illustrations, bound 
in leather, pocketbook form, 
gold titles and edges. Strict- 
ly " Up-to-Date." Postpaid, 
$2.00. Theo. Audel & Co., 
'63 Fifth Avenue, New York. 
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ONLY ALL 
WROUCHT STEEL 




Belt ^ Pulley 



in the World. Unbreakable, very 

light. Positively safe. Extremely 

V high speeds. Perfectly balanced any 

■ speed. Cheap first cost and power 

■ saver. Steel bushings to fit any 
f shaft. Up-to-date dealers will se- 
cure territory. fW° For price and 
description, write 

AM Kit I CAN PHI. LEY <0. 
18th and Hamilton Sts., Pbila., Pa 
tW See Scientific a Mimic an, Feb. 6, 1897, page 84. 




ATENTS! 

Messrs. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had nearly Fifty 
years 1 experience, and now have unequaled facilities for 
the preparation of Patent Drawings. Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to tbe preparation of Caveats, 
Copyrights for Books, Trademarks, Reissues, Assign- 
ments, and Reports on Infringements of Patents. All 
business intrusted to them is done with special care and 
promptness, on very reasonable terms. 

A pamphlet sent free of charge on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Trademarks, Copy- 
rights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments, Rejected Cases. Hints on the 
sale of Patents, etc. 

We also send, free of charge a Synopsis of Foreign 
Patent Laws, showing tbe cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway New York. 
Branch Offices. - No. 622 and 624 F Street, Pacific 
Building, near 7th Street. Washington, D. C. 



riimmmwmmuiiu; 




The Van Norman • « 
Universal Bench Lathe. 




A Lathe, Milling Machine, 
Screw Cutter and Universal 
Grinder in one tool. The 
best tool made for all kinds 
nf small work. Made by 
Waltham Watch Tool Co., 

SPRINGFIELD, MASS. 
(p^~ Send for Catalogue 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired bacK number of the Scientific 

American Supplement can be bad at this office for 
10 cents. Also to be had of newsdealers ir. all parts of 
tbe country. 




American Pressure & Vacuum Gauges 



Manufacturers of Bourdon Sin- 
gle Spring and Lane's Improved 
Double Spring Gauges, Pressure, 
Vacuum, Locomotive, Compound, 
Combination, Hydraulic, Ammo- 
nia, and Test Gauges, etc. 

B^"" Send for Catalogue A. 

AMERICAN STEAM GAUGE CO., 

34, 36 & 38 Chardon St., 

BOSTON, MASS. 



WELL DRILLING MACHINERY, 

MANUFACTURED BY 

WILLIAMS BROTHERS. 
ITHACA. N.Y. 
MOUNTED OR ON SILLS, FOR 
DEEP 0B SHALLOW WELLS, WITH 
STEAM OR HORSE POWER 
SEND FOR CATALOGUE. 
'ADDRESS WILLIAMS BROSJTHACA.N.v. 




DORMANS 
VULGANIZERS 

are used all over the world. 

Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to f 1,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engraving and 
Die Sinking of all kinds. Established 1860. 
VW~ Send for Catalogues. 

THE J. F. W. DORIAN CO. 

131 £. Fayette St*, Baltimore, Md., IT. S. A, 





WATER FOR COUN TRY USE. 

THE DOMESTIC PUMP. 

A wonderful invention for Raisins Water. 
The WINDMILL'S GREATEST RIVAL. Tor 
Country Homes, Hotels and Summer. Resorts. 
Call and see it in practical operation. Send for 
Catalogue and testimonials of well-known 
Milwaukee people. 

THE ERWIN HYDRAULIC MACHINERY CO.. 
58 & 59 Loan & Trust Bldg., Milwaukee, Wis. 




Electricity 

Mechanics ; Mechani- 
cal and Architectural 
Drawing; Plumbing; 
Architecture; Mining; 
Civil Engineering in 
all Branches; Steam 
Engineering (Stat 'v., 
Loco, and Marine). 
Tbe International 
Correspondence Schools 




To Electrical 

....Workers, 

Machinists, Miners, 
Plumbers, Civii Engi- 
neers, Draughtsmen, 
Carpenters, Steam En- 
gineers, Steam Fitters. 
References. Free Ap- 
paratus. Send/or Cir- 
cular, Stating Subject 
you wish to Study. 

B 943, Scranton, Pa. 



ONE CENT Per Hour is Cheap 

w . . . . jtninn ^?=?^ 



That is what WEBER 
GASOLINE EPsCJINEW 
COST to run per H. P. 
.Simple, Sate, Reliable, 
Economical. Get Posted. 
WEBER GAS & GASOLINE 

ENGINE CO., 

U)S Southwest Boulevard, 

Kansas City, Mo. 



4 to 100 
H. P 





This beats Wind, Steam, or Horse 

Power. We otter tbe 
WKHSTER 2^ actual horsepower 

GAS ENGINE 

fors»1 50. less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
therefore we can make the price. Box- 
ed for shipment, weight 800 pounds. 
Alade for Gas or Gasoline. 

J^~ Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1074 West 15th Street, CHICAGO. 



6AS OR UAPOR ENGINES 

\i and % H. P., 
For Row Boats or Stationary Work. 

No Fire. Absolutely Safe. 
High Grade and Low Prices. 

% H. P. Pumping Outfits. 

All sizes Stationary up to 25 h. p. 
(J^~ Send stamps for descriptive 

matter and prices. 
PIERCE ENGINE CO., 17 N. 1 7th St 



DYNAMOS 

FOR ELECTRIC LIGHTING. 

Special low prices to boom 
business. 
8 light 16 c.p. 110 volt dynamo $26.50 
, 10 ff 16 " 110 " " $38.00 

ft^. Other sizes, up to 75 lights, 16 c. p. 
~~~" High grade machines. Satisfaction 
guaranteed. Electric motors % to 
7 h. p. any voltage. Storage bat- 
teries forall purposes. Both Bros. 
& Co., 30-34 Market St, Chicago, 111. 



The Queen Acme No. 5 Microscope^ 

NEW MODEL AS PER CUT. 

The Ideal Microscope for Amateur 
Research. Stands unequaled for precise 
and accurate adjustments and optical 
excellence. Wit h objecti ves giving from 
50 to 500 diameters, in case, « 15.00. 

Send for new Microscope Catalogue B. M. 

QUEEN & CO., Inc. 
1011 Chestnut St., Philadelphia, Pa. 





Send for description of our new 

no. 4 Toot SIDeel 

Useful to the Bicycle Repairer. 

W. W. OLIVER, 

1 480 Niagara Street, Buffalo, N, Y. 



Experimental & Model Work 

Circulars & advice free. Gardam & Son, 96 John St., .N.Y. 



WeMake 



iHESElHINGSi 

also the Machinery Off J? (j 

[American Wire Goods Co. Lowell, Mass. 




RACINE, 



"WOLVERINE" GAS *»° GASOLINE 

CMRIMCC STATIONARY 
CNQINCO, and MARINE. 

Tbe" Wolverine"is tbe only re- 
versible Marine Gas Engine on 
the market. It is tbe lightest en- 
gine for its power. Requires no 
licensed engineer. Abso- 
lutely safe. Manuf act'd by 

WOLVERINE MOTOR WORKS. 

18 Huron Street. 
CRAND RAPIDS, MICH. 




THE IMPROVED GAS ENGINE. 

Two cylinders in one casting. 
Occupies less space and weighs 
less for its power than any engine 
made. Can be used wherever pow- 
er is required. Either sta- 
tionary or marine. No Are. 
No heat. No smoke. No li- 
censed engineer required. 

B3T" Send for catalogue. 
SINTZ GAS ENGINE CO.. 
Grand Rapids, 
Mich., 17. S. A, 




POWER? POWER? POWERS 

Fifty per cent, increase at no additional expense. 
VICTOR VAPOR ENGINE. 

LOCAL ftGENTS WANTED . 

Steam and Vapor launches 

Row and Sail Boats. 
Send for catalogue. Specify* 
one wanted. 

TH0S. KANE A. 00. 

64-66 Wabash av.j Chicago." 





SCREW -CUTTING T>IE HEADS 

SELF-OPENING and ADJUSTABLE. 

The best die head on tbe market. Some ad- 
vantages over "others." viz.: They are 
smaller, stronger, more compact, have no 
levers to spring, cannot be clogged by 
chips, are always reliable, and the prices 
are right. iW Send for descriptive circu- 
lar ** S A." Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 
Geometric Drill Co., New Haven, Ct. 

T?TT7*r»T»-F4w 4r'Trx,T«' i CHAS. CHURCHILL & CO., London England. 
JLUKUf±,AJN AUiLNlB. j WHITE, CHILD & BENEY, Vienna, Austria. 




Japanese Patents 

...Hnd... 

trade marks. 

PRESIDENT McKlNLEY, on March 9, 
issued a proclamation promulgating 
the treaty recently ratified between the 
governments of Japan and the United 
States providing for the reciprocal pro- 
tection of Patents, Trade Marks and 
Designs in those countries. 

Citizens of the United States may now obtain 
patents in Japan. Japan has heen very active in 
adopting American and European inventions ; 
and as patents heretofore have been granted 
only for inventions made by native Japanese, 
the foreign inventor could not obtain protection, 
foreign inventions becoming public property as 
soon as publication had taken place. Foreigners 
may now obtain Japanese patents, provided tbe 
application is filed before the invention becomes 
publicly known or used in Japan. The popula- 
tion of Japan is estimated at about forty-five mil- 
lions. For further particulars, cost, etc., apply to 

Messrs. MUNN & COMPANY, 

361 Broadway, New York City. 
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Guesswork makes ^joor paint of the best materials. The 
ingredients in hand-mixed paints are shovelled in ; result, an 
excess of some constituents — a deficiency of others, causing 
the paint to wear off in a short time. PATTCN'S Pure 
Liquid PAINTS are made in exact proportions — of most 
durable materials. Pattou's Paints are best, longest wear- 
ing — have most lasting colors. Durability guaranteed, 

Prices from 75c. gal. by barrel, to $1.50 single gal., freight 
paid to any R.R. station eust of Denver. Patton'e House 
Puliitinj? Model— new, patented — capable of 20,000 color 
combinations, free of agents, or mailed for 10c." How to 
Increase the Size of your House with Paint" free. 

Also Patton's Paint (white paste form) same quality. 
JA8. E. PATTON CO., Milwaukee, Wis., U. 8. A. 



«.5«. D .™. UT «.««n» DRAWING PENCIL S 

r\0H-l-N00R copvfwr pencils 



WARE THE BEST PENCILS MANUFACTURED IN THE WORLD. 

1 EVERY ARCHITECT, DRAUGHTSMAN. ENGINEER. COPTIST. CLERK* 

AND EVERYONE USING PENCILS SHOULD TRY THE 

"JCO/f-I-JVOOfZ" 



ONCE. T RIED, ALWAYS USED THEREAFTER'. 

FORSALC BY ALU STATIONERS AND AR1I5TS MATERIAL DEALERS. 
SAHPLt FREt ON APPLICATION. 

FAVOR, RUHL &CO. IMPORTERS. 

121 WEST HOUSTON STR. NE.W YORK. 



ACETYLENE APPARATUS.— ACETY- 

lene number of the Scientific American Supple- 
ment, describing, with full illustrations, the most 
recent, simple, or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the raicroscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement, No. 1057. 
Price 1 Ll cents. To be had a t office. 



H0UTS AUTOMATIC TELEPHONE SWITCHES 

Some of its advantages : 1st. It is strictly 
automatic. 2d. It completely does away 
with the " manual" switchboard. 3d. Con- 
nection between subscribers is direct and 
instantaneous. 4th. No central office ope- 
rator to hear, delay, or interrupt conversa- 
tions. 5th. Uniform and uninterrupted 
service at all hours of day or night. 

E8?" This appliance is sold outright or 
kleased, at option of customer, ana fully 
guaranteed. 

t3T" Send for illustrated circular S. A. to 
11 outs Automatic Telephone Switch 
Co., Parker, So. Dakota, U. S. A. 




GERMANY. 

A firm dealing in imported technical goods 
and 'well known among German industrial 
establishments, which is located in the Center 
of the Industrial District, desires the sole 
agency for the introduction of suitable Ma« 
chines and other Technical Articles in Ger- 
many ; only first class articles will be consider- 
ed. First class references will be exchanged. 
For further information address T. 390 J, care of 
RUDOLF MOSSE, COLOGNE, GERMANY 



FOR VENTILATING. 

exhaust ?an$. 

All Sizes Low Priced but Guaranteed 
First-Class. >ZW~ Send for Catalogue E. 

FANS AND WATER MOTORS 
OF ALL KINDS. 
SPECIALTY MANUFACTURING CO. 

187-195 S. Meridian St., Indianapolis, Ind., U. S. A. 




Jktinic=Platino 



a simple, artistic, per- 
manent, economical, 
and absol utely pure 
platinum photo-printine process, without developing, 
toning, or mounting. VW~ Booklet Free. 
ACTINIC-PLAT1N0 CO., P. 0. Box No. 68, Detroit, Mich. 



A HAND-DYNAMO ONLY $1.75. 

Price with Incandescent Lamp attach- 
ed, $2.50. For schools, amateur electri- 
cians, etc. Weight 8 ibs. Will run two 
1 candle power lamps. Can be used as 
a medical battery in cure of Rheuma- 
tism, neuralgia, numbness, etc. It is a 
practical machine, not a toy. Will ring 
bells en a telephone circuit 3 miles long 
Will light coal gas, etc. No danger. \ child can handle 
it. Book telling " How to make a ^ horse power dyna- 
mo or motor, ' 10 cents. Pocket Vita&rrnpli Liv- 
ing Pictures in which people move as though alive. 
Sample 10 cents. Bubier Pub. Co., Lynn, Mass., Box S. A. 




fln Tiwemor? 

Or are you interested in Inventions? In either 
case you like to know what is going on in the 
way of New Discoveries, the Improvements in 
Machinery and Manufactures, the Advancement 
of Science, the latest Inventions in Mechanism, 
Chemistry. Electricity, Photography, etc. The 
standard authority on all matters of Science and 
the Mechanical Arts is the 

Scientific American 

a sixteen-page illustrated weekly, that costs 
$3.00 a year, or $150 for six months. Everything 
of interest to Scientists and Scientific Students, 
Inventors Patentees, Engineers, Chemists, Man- 
ufacturers, etc., is gathered from all parts of the 
world and duly recorded in its pages. 

Specimen Copy Sent Tree. 

Send Check, Draft or Money Order payable to 

MUNN & CO., Publishers, 
361 Broadway, New York City. 



MOSSBERG ROLLER BEARINGS 

S___' _, Af\ i._ Qf\ / oi Faction i n a fl Bearings 
aVing 4U tO OU/O with heavy strain. Total 

W Send address for Book. absence of heating. 

MOSSBERG & GRANVILLE MFG. CO., Providence, R. I., U.S. A. 

ROLLING, STAMPING, PUNCHING, AND WIRE DRAWING MACHINERY. 




Are Von Tond of Rowing? 

The pleasure of boating can be wonderfully increased 
by fitting your boat with 

BALL-BEARING ROWLOCKS 

They can be easily fitted to any boat, are beautifully 
finished either in polished brass or nickel plate, wearing 

Earts are made of case-hardened steel, three point ball 
earing and are guaranteed to last a lifetime. To intro- 
duce I will deliver them to any point for $4 per pair. 
F. It. EDWARDS, Box 308, Buffalo. N. V. 



Boats, Skiffs, Canoes, Launches 

High grade Sporting, 
Athletic, Gymnastic, and 
Boating Supplies. My 
, prices are from 15 to 25 
_"j!.4j u;msmm*Bas^Z--=- per cent, lower than other 
reliable dealers. t^~ Catalogue on application. 

SECOND-HAND LAUNCHES ALWAYS ON HAND. 

WM. WOOD, 15 West 125th St., New York. 





Manufactory Established 176 1 . 
LEAD PENCILS, COLOKKD PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

manufactory Established 17f>l. 



TRY IT ON YOUR SPOKES ! 

HIUuiinum«Dcquer 

Easily applied, makes thembright and they 
stay bright. All dealers keep it or by mail 
on receipt of price. 35 cents for bottle and 
brush. Enough for one machine. 

THE COJLOPHITE MFG. CO., 

97 Edgewood Ave., New Haven, Conn. 





$90 



FOR 

A 3 H. P. MOTOR 
A 35 Light Dynamo 
or Plating Dynamo 

good for 1000 Gal. solu- 
tion. Sold on payments 
Write us for any size 
machines you want. 
HOBAltT EI.ECTltIC MFG. CO., Troy, Ohio 



ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illuminsint, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving incomplete form the particulars of 
this subject. Apparatus for making the gas. Contained 
in Scientific American Supplement, Nos. 9!»S. 
1004, 1007, 101*^, 1014, 1015, lOlfi. lOtttt, 
1035 and 103S, The most recent apparatus of sim- 
ple and more elaborate type described and illustrated 
in special acetylene Supplement No. 1057. Price 10 
cents each. To be had at this office and from all news- 
dealers. 



High 

Grade 




BICYCLES 



for Men, Women, Girls & 
Boys. Complete line at 
lowest prices ever quoted 
«100 "Oakwood" for 146.00 
186 "Arlington" " $37.50 
»65 " " $25.00 

$20 Bicycle " $10.75 

$76 " May wood " 
simplest, Strongest Bicycle on earth " $32.00 

Fully guaranteed. Shipped anywhere C.O.D. with privi- 
lege to examine. No money in advance. Buy direct 
from manufacturers, save agents' and dealers' profits. 
Large illustrated catalogue free. Address (in full). 
Cash Buyers'Union, 1 62 W. Van Buren St. B. 1 31 Chicago 



ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIDI VICI," 




SUNART MAGAZINE, 

SUNART FOLDINGS 

Send for Illustrated Cata- 
logue— 2 cent stamp. 

SUNART PHOTO CO.. ROCIIKSTEIt, N. Y. 



THE POCKET KINETISC0PE. 

Size 2xlHx% inches. Some of the subjects among a 
large variety now ready are : 

The Ballet Scene, The Laughing Scene, The Boxing 
Match, The Kissing Scene. Minerva in her Famous Danc- 
ing Scene, MUe. El Capitan or the Perfect Woman, 
Catherine Gyles in her Indian Club Exercise, Little Egypt. 

To those mentioning this paper we will send one or the 
kineti scopes for 10 cents postpaid, larger size 2f> cents. 
Address CHAFFEE & 8ELCHOW, Manufacturers of 
Toys, Games and Novelties, 451-455 West 125th St., N. Y. 




Horse Carts 

12 STYLES. 



NARROW & 

WIDE Tires. Wwheels 
Popular Prices. Low 

rates of freight from our 
works, Tatamy, Pa., to all 
points. HOBSON CO., 
No. 4 Stone St., New York. 



F.N. ROEHRICII & CO., 108EultonSt.,NewYork. 
Machinery Designing, IVIf chaiiicn) anil Patent Office 

Drawing, Designs of Manufacturing Plants and Spe- 
cial Machinery, Detail and Working Drawings furnished. 
Inventions and Mechanical Problems worked out. 



BUC 






Pattern Maker's Gouges, Wood- 
BR S workers' Chisels, Gouges, Turning 
CAST^JW "iTFri Tools. EP~ Send for Price List. 

^f a ' te - 1 - BUCK BROS, MlLLBURY, MASS. 




MONITOR INCUBATOR 

Illustrated Catalogue for stamp. 

Medal and Diploma Awarded at the World's Fain 

A.*'. Williams, Hi Race Bt. Bristol . Ct. 



ALC0 VAPOR LAUNCH 



Engine and Helm Controlled from Bow 
Latest improved and only 12 tol Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3, 5 aid 7 horse power. 



No 1 icensed Engineer or Pilot required. Speed and Safety 
Guaranteed. No Dangerous Naphtha or Gasoline used. 
Marine Vupor Eiitcine Co.. Jersey City, N. J. 




ICE-BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfail, 
M.E. Contained in Scientific amukican Supple- 
ment, 1 . The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



0NIT0R/M0GUL 




NO INSPECTION, BOILER, FIRE. HEAT, SMOKE OR ODOR. 
k^rtKIIT-rtO VAPOR ENGINE AND POWER COMPANY 
IVIUNI I UrV (BAND RAPIDS. MICH. SEND FOR CATALOSUE. 



Perfect Hewspaper file. 

AAA/VWW 

Subscribers to the Scientific American and Scien- 
tific American Supplement, who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, in- 
scription " Scientific American " and " Scientific Ameri- 
can Supplement" in gilt. Price $1.50, by mail, or $1.25 
at this office. Address 

MUNN & CO., 361 Broadway, New York 




EXCHANGE, 

ttH Barclay St., New York. 
jpM56 Adams St., Chicago. 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 to 50per cent, on Typewriters 
of all makes. B^* Send for Catalogue. 



SUPERIOR TO COTTON WASTE 

Endorsed by Fire Underwriters, 
Safe, durable, cheaper. 
Agents wanted. 



7m^. 



1 ' UWiftP. i 



0Q$Z 



Beware of 

loose woven imitations 

AMERICAN SILK MFG. CO. 

313 Walnut Street, Philadelphia, Pa. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

VV. K. CA I,I>\VI1,I CO.. 

217 B . Main Street, Louisville. Ky. 



EXTEND YOUR TRADE 

MANUFACTURERS wishing to extend their trade in 
England should write V. H. HOUGHTON & CO., 
95 REGENT STREET, LONDON. This firm 
has special facilities for doing business with English 
merchants and shippers,and is prepared toextendtrade 
or open a market on moderate terms. 



rMN'T RF HARfl IIP S2 > 000 A YEAR easy. 

UUIl I UL llnllU UTl Gold, Silver, Nickel & Metal 

Plating. Gents and Ladies at home 
or traveling, taking orders, using and 
selling Prot, Gray's Platers. Plates, 
Watches, Jewelry, Tableware, BicycleB 
and all metal goods. Noexperience.heavy 
plate, modern methods. We do plating, 
manufacture outfits, all sizes. Guaran- 
teed. Only outfits complete, all tools, 
lathes, materials, etc.. ready for work. 
, We teach you the art, furnish secrets 
Write to-day. Testimonials, samples, 
T. GRAY & CO., PLATING WORK8, Columbus, O. 




BOOKS 



Derivations of Practical Electrical 
Units, by F. B. Badt. 56 pages. Illus- 
trated. Price 75 cts. Postage free. 
Everybody interested in Electricity 



should have a copy of this book. (I. M. TURIV 
OUIST, >U6So. Clark Street, CHICAGO, JLF 

Illustrated catalogue of Elec. Supplies for 2c. stamp 



THE JOY OF SUCCESS 

, is sure to follow the use of the 

New Successful Incubator 

Its just like making any other euro 
[ and good investment. Regulates 
| its heating to a aicety; needs no 
| watching ; generates its own 
J moisture. Hatches every egg that can 
^ be hatched. Sold under a positive 
T ■- ™™.,™— guaranty. All about it in Book on 
Incubation and Poultry. Sent for 8c in stamps. Address 
DES MO HE'S INCUBATOR G0 U Box 75, DES MOINES, IA. 




DIYHN'Q Write the Smoothest ami 

■ *Vwlw O Ijast ,] ie r.oiisrest. 

American Graphite Mention Scientific American 

n CT |\| f* II O ana " send 16 cents for samples 

li C 111 \jr I hm © worth double the money. 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 



k! 



ARB0RUNDUM 



■HARDEST ABRASIVE KNOWN. EMERY AND 
■Diamond Powder substitute, in FLouRr 

nPOWDERrCRYSTALrWHEELrSLAB &HONE FORM. 
ICAftBORUNDUM CO. MONONGAHELA CITf. PA. U.S.A. 



KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. 



Society for the Utilization of the Water 
Power of the Rhine N/Bale, Switzerland. 
l«;,NOO II. P. "NOW AVAILABLE, TO BE INCREASE!) TO :{<>,OflO H. P. 

The Company is in a position to let electric energy at exceptionally cheap rates and on the most favorable 
terms. They also offer to applicants wishing to establish themselves near the works, suitable land on either the 
German (Badish) or the Swiss side of the Rhine, in the vicinity of important railway lines. Cheap labor. 

For further information please address The Manager, Kraftubertragungswerke, Rheinfelden, Switzerland. 



Study 

Law 

at 

Home 



Instruction by mail, adapted to every on*. 
Methods approved by lead- 
ing educatorB.Experienced 
and competent instruct- 
ors. Takes spare time only. 
Three courses — Preparato- (' 
ry,business,college. An op- , 
portunity to better your con-, 
dition and prospects. Stu- 
dents and graduates 
everywhere. Seven 
years of success. Full 

Particulars free , ,-— ,, , ... .. 

PKAGUKCORRESPONDENCESCHOOLOFLAW 
191 Telephone Building, DETROIT, fllCH. 




Calcium Carbide for Acetylene Gas. one lb. 25 cts., two 
for 40c. Less in quantity. Carbide, Box 95, Ripon, Wis. 



MfinCI MAI/ CD I make Models for Electrical and 
ITIUUC.L IVJHIVu.lt Mechanical Appliances, also fine 
machinery. M. SANGER, 36 Cortlandt St., New York 

MACHINES, Corliss Engines. Hi-cwers, 
and Bottlers' Machinery. The Vilter 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 



ICE 



tfl S AAA We offer cash for simple ideas, patented 
9vvUU or not. Send 10 cents to cover postage 
and expense, and we will send plan and particulars. 
H. H. VKANKLIN MFG. CO., Syracuse, N. Y. 




EXPERIMENTAL MACHINE & MODEL 

Work. First-class equipment. Secrecy guaranteed. 
H. ROBINSON & CO., 516 Southern Boulevard, N.Y.City 



X Ray Apparatus 



E. V. BAILLARD. 106 Liberty Street, N. T. 



CONTRACTS WANTED. 

To manufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine,Wis. 



HC ACNESS & HEAD NOISES CURED. 

|JP||PUiir INVISIBLE TUBE Cushions help when all else fails. 
■»'■■■■ ■■ an glasses help eyes. NO PAIN. Whispers heard. pgrP 
BendtoF.HIscoxCo., 858 B'wgy, N. Y., for Book and Proofs 1*11 111! 

THE BEST 

FOR TANKS 
A. P. Dickey Mfg. Co., Racine, Wis. 



BAND FASTENERS 



empt s 

^ I* \J ' SEND FOR 

O Catalogue 

— W.&D.M06EY. 

BAYONNE CITY. N.J. 



WILL80N CARBIDE WORKS ffii«£ 

of 200 lbs. S15 f . o. b. New York, including iron case 
packages. Patentees and manufacturers for export. 
Office 20 Maiden Lane, New York. 

Have 



Have you read about IHt UUMtT $: 

SPRAYERS 

hJ M U \ Send postal card for f, 



you read about THE COMET $2.50 to $5.00. 

I Beats them all. 

Don't buy till 

J you see them. 

. __ jrfree cata.A har- 

uestfor agts, write today. H. B. RUSLER,Johnstouin,0. 

PORTABLE SINGLE RAIL SURFACE 

Railway. —Details of construction and description of 
rolling stock ol a new system of portable railway which 
may be laid upon ground that has received no special 
preparation for its reception. With lit illustrations. 
Contained in Scientific American Supplement, No. 
1014. Price 10 cents. To be had at this office and from 
all newsdealers. 

ELECTRICAL SUPPLIES^ 

at Manufacturers' Prices. " Pole " Indicator, instrument 
to find positive and negative side of current. Guaran- 
teed. Send for one. Price $1.00 postpaid. 

CLYMBR & HEILMAN, Heading, Pa. 




Experimental Science 

By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 




840 pages. 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im- 
provements of the dny. It furnishes sug- 
gestions for hours of instructive recreation. 
Send for illustrated circular and 
complete table of contents. . . . 

MUNN & CO., Publishers, 

Office of the . . . 

SCIENTIFIC AMERICAN, 
361 BROADWAY, - NEW YORK. 
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1i£t>pertisement;&. 



ORDINARY RATES. 
Inside Page, each insertion - - 75 cents a line 
Rack Page, each insertion - - - - Si. 00 a line 

$WFor some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



t ribune * B icycle 



Tested and True. 




The Easiest Running; Wheel in the World. 

t3F~ Send for Catalogue. 

THE BLACK MFG. CO., ERIE, PA. 

Nickel Silver 
Watches^^- 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Trump Cyclometer, 

the 10,000 mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. 

WATERBURY, CONN. 




II H. P. GASOLINE ENGINES 6\t)ft 

I 2 H. B. Maxwell, 420 W. Court St., Rome, N.Y. $ I IIU 

is™ gasounFengine 

is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled. 

Full particulars by addressing 
CHARTER GAS ENGINE CO. 

Box 148, Sterling, III 




The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns 
Letters-Patent No. 463,569, 
granted to Emile Berliner 
November 17, 1891, for 
a combined Telegraph and 
Telephone, covering all 
forms of Microphone 
Transmitters or contact 
Telephones. 



1,000 

in 35 Prizes 

one ought to know. 



■*9 



UU Will JCOilU L\J 

$500 

first Prize 

If you do not 



(W, THE CENTURY CO. announces an educational competition. It is on a 
W most interesting and original plan. Thirty-five prizes, amounting to $1 ,U0U 
(♦J*) (first prize $50u) will be given for the best answers to 1 50 questions. The 
)w\ topics selected deal with matters of general information ; they are not schol- 
ia 11 astic, but are educational. Your training at school was 
te»] /ffr ■ i% >% i% only mental drill ; you have forgotten all you learned 
La ^Ikl L|L|Lf there but "reading, writing and arithmetic." You will 
W ^[JTIaV^ V ▼ never forget the information derived from answering 
(^1 If r these questions, because every one deals with a living 
and useful fact. No cube roots, no parsing, no memor- 
izing of dates; instead, the learning of things that every 
If you make an honest attempt to win, you will learn to 
concentrate your mind, sharpen your wits, secure most 
valuable information, and stand a good chance of making 
$500 (perhaps $1,000 : see below). If you gain first prize, the 
knowledge you have acquired will be worth more to you 
than the $500 you receive. To find the answers to these ques- 
tions you must use the encyclopedic material in The Century 
Dictionary and Cyclopedia, because these, like thousands of 
others, can best be answered by reference to this great work. 

already possess a set. you can easily procure one. A 
limited number of clubs are now being formed for 
the purchase of sets at the lowest wholesale price. 
Each person joining a club (and those who apply 
at once can join) secures his set at a reduction of 
40 per cent, and has the further privilege of pay- 
ing for it in small monthly payments. A first payment of $5 will bring you 
the work and enable you to try for the first prize of 
$500, as well as the supplementary prize of $500 more. 
The 150 questions are divided into three sets of 50 
each. A month is allowed to answer each set. Try 
them at home. They will be an intellectual recrea- 
tion for you and your family ; also a good test of 
your ability to deal with words and facts. Have 
your children try them ; it will be a real educa- 
tion for them. Write us for sample questions, to 
see how instructive and useful they are, or for a description of the work. 

$500 More. We offer a further prize of $500 to the competitor who, laying aside The Century, 
succeeds most successfully in 'answering 90 per cent, of these questions from ten other works of reference, 
no matter in how many volumes each is published. This offer is made for the purpose of showing that 
The Century is superior not to any other one work of reference, but to any other ten, 

THE CENTURY CO. (Dept. Fo.), New York. 
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Small monthly 
Payments 



Cbe Century 
Dictionary »* 
Cyclopedia 
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HALF A CENTURY. OF CYCLES— AN 

interesting history of the cycle irom its origin up to the 
present time. The tirst crank-driren bicycle. The 
"' bone-shaker" and its successors. The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
provement. The unenmat ic tire. A hand and footcvcle. 
With 9 illustrations. Contained in Scientific Ameri- 
can Supplement, No. 101'*!. Price 10 cents. To be 
had at this office and from all newsdealers. 



PRIESTMAN SAFETY OIL ENGINE 

"A thoroughly successful commercial En- 
gine using a Safe Oil." — Franklin Institute . 

No Extra Insurance, No 
steam, No Gas. No Gasoline. 
Reliable, Safe, Economical, 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
PRIESTMAN & CO.. Incorp'd. 
530 BoillSt; Hid-.. 1*111 1. A DELl'IlIA, PA, 




100,000 Miles of 
Practical Testing 

Not a single 1897 Columbia bicycle was 
offered for sale until practical road tests 
were made with 30 of the new models. 
Each was ridden from 1500 to 10,000 
miles, 100 miles a day, mind you — over 
the roughest roads in Connecticut. Not 
a single break in any part of the thirty. 
1897 construction thoroughly proves 




Bicycles 

ARE 
STANDARD OF THE WORLD 
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to all alike 



POPE MFG. CO., Hartford, Conn. 

Greatest Bicycle Factories in the World. 

Catalogue free from any Columbia dealer; from us 
for one 2-cent stamp. 



Price, 



^"BROOKS" 4 

^f SPRING SEAT POSTi - ^" 

TheOriginal. TheBest. Thousandsin* 
use. Takes away all jolt and jar. Fits 
any wheel. Can use any saddle. Ifyour 
dealer don't have it, will be sent on trial, 
C. 0. D. — satisfaction guaranteed. Insist 
on having a "Brooks" upon your new wheel. 
BROOKS SPRING SEAT POST CO. 
15-10 Marquette Building, .... Chicago. 



irssop's steel th b v/t ry 

U 1 - FOR TOOtS, SftWS ETC. 

W» JESSOP * SONS L'S 91 JOHN ST. NEW YORK- 
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CAUSEDBV 



STIMBOILER-imoSIOflS l 



J-^VALLEN-PRESmENT VBFRANKLDi-VlCEPBESlDEm' 

J. B-Pierce. Secretary f-B-Allen • ZgyicEPRESiDENT 



"Riverside" 
and "Royal" 

watch movements, 
made by the 
American Waltham 
Watch Company, 
can be bought of all 
retail jewelers, in 
cases of any price 
desired and in 
various sizes for 
both ladies and 
gentlemen. 

IMPERIAL BALL BEARINC AXLE 

A written guarantee witb each set of axles. 

97 PATTERN 

S.OOlt self* ill use. 

Indorsed by the leading 

carriage builders. 
Reduces friction 75 per 
cent. One horse can do the work of two. Mechanically 
perfect. Can be put on old or new work. 

lt^" Write for our Illustrated Catalogue and Testimo 
nials, which we send free on application. Imperial Ball 
Bearing Axle Dept., 1 84-1 90 Lake Street, Chicago, III. 



True Bearings 

Perfect bearings are of vital 
importance in your bicycle. 
Waverley bearings are true, 
and remain true. A new and 
simple principle. Dust proof, 
too. 




Mi T1-m^..« Bicycles, Watcn 
IJlUnil Sewmpr Machines 
4 rllUDS^'S: 



Bicycles, W atones Guns, Buggies Harness, 

ies Organs Pianos Safes, Tools 

■ietiea hl<1 10(10 other articles 

go Scale Co . Chicago 111. 




Improvements patented 1890 in the U.S., Canada and Europe. 
FIRE PROOF — Proof against sparks, cinders, burning brands, etc. 
STRONG — A heavy canvas foundation. 

LIGHT — Weighs but 85 lbs. per 100 sq. ft. when laid complete 
FLEXIBLE — Contains no coal tar, and retains indefinitely its leather-like pliability 

and toughness. 
EASILY APPLIED — Requires no kettle or other expensive apparatus. Can be 

laid by any intelligent workman. 

ASBESTOS MATERIALS. LIQUID PAINTS STEAM-PIPE AND B0UER COVERINGS. PTE*M PACK NGB, ETC. 
ILLUSTRATED DESCRIPTIVE LISTS AND SAMPLES FREE BY MAIL. 

H. W. JOHNS nFG. CO., 87 Maiden Lane, New YORK. 

CHICAGO PHILADELPHIA BOSTON LONDON 
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'97 Waverleys are built for 
those who desire the finest 
product of mechanical skill, 
regardless of cost. 

For those who want a good bicycle at a 
low price, we continue making 'q6 Wav- 
erleys, improved and perfected — $60. 

Catalogue free. 

Indiana Bicvcle Co., Indianapolis, Ind. 
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Reform Saddle 

Built to 

Sit on, 

Dot to 

Straddle 

Shaped to afford the rider a natural support and over- 
comes all saddle soreness. Specially recommended for 
ladies. Indorsed by eminent physicians. A Practical 
saddle for all riders. Write for catalogue and be convinced. 

If your dealer cannot supply you, write the 
Wheeler Saddle Co., 1 9 1 Larned St. (E), Detroit, Mich. 




"Tt« Cells «flbout« Cools" 

Every Mechanic, Metal Worker, or 
person interested in Machinery Sup- 
plies should have our new 1897 Tool 
Catalogue. It contains 710 pages, 
size 10^x7^2, and is an exhaustive 
and instructive list of all tools that 
may be required. Mailed free to 
anyone mentioning this paper and 
sending us 35 cents. Discount sheet 
forwarded with every copy of the 
book. Send stamps or money order. 

MONTGOMERY &C0. 

MAKERS AND JOBBKKS in 

FINE TOOLS, 

105 Fulton Street, New York City. 

THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond. M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated irom the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons disea^en Contained in Scientific 
ameiiican StTPPi.EMK.sT, No. I OO'J. Price 10 cents. 
To be had at this office and from all newsdealers. 




Bristol's Patent Steel Belt Lacing. 




The simplest, cheapest 
and m ost perfect ft el t 
rtife^ Fastening for all kinds 
of belting. Sam- 
ples sent free. 
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The Bristol Co. 
Waterbury Conn. 
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